Where installation includes manufactured products, comply with manufacturer's
applicable instructions and recommendations for installation.

The Contractor shall perform the following tasks prior to installation:
a. Check to ensure that materials and products have been approved.

b. Check to ensure testing provisions have been made for required control
testing.

c. Physically examine materials to ensure compliance with Drawings and
Specifications.

d. Inspect each item of materials or equipment immediately prior to
installation, and reject damaged and defective items.

e. Contractor shall verify that items fabricated off-site meet with
specifications.

Project Conditions: Install work during conditions of temperature, humidity,
exposure, forecasted weather, and status of project completion which will ensure
best possible results for each unit of work, in coordination with entire work.
Isolate each unit of work from non-compatible work, as required to prevent
damage or deterioration.

Coordinate enclosure (covering) of work with required inspections and tests, so as
to minimize necessity of uncovering work for that purpose.

Installation: Provide attachment and connection devices and methods for securing
work properly as it is installed; true to line and level, and within recognized
industry tolerances if not otherwise indicated. Allow for expansions and
movements. Provide uniform joint widths in exposed work, organized for best
possible visual effect. Refer questionable visual-effect choices to Owner for final
decision prior to continuing work.

Where mounting heights are not indicated, mount individual units of work at
industry-recognized standard mounting heights for applications indicated. Refer
questionable mounting height choices to Owner for final decision.

Field Quality Control: Representative of the testing laboratory shall have access
to the work at all times. Provide facilities for such access in order that the
laboratory may properly perform its function.

Specimens and samples for testing, unless otherwise provided in the Contract
Documents, will be taken by the testing personnel. Sampling equipment and
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SC-40.

SC-41.

SC-42.

personnel will be provided by the testing laboratory. Deliveries of specimens and
samples to the testing laboratory will be performed by the testing laboratory.

QUALITY ASSURANCE: In addition to the standards described in this Section,
comply with pertinent requirements of governmental agencies having jurisdiction.

Complete installation of temporary lighting and electrical work shall be in
accordance with National Electrical Code.

ANSI Standards: Comply with applicable provisions of ANSI A10 Series
standards on construction safety.

Obtain and pay for required inspections, permits, and fees for temporary utilities.
Provide notices required by governmental authorities. File drawings necessary to
obtain permits.

PROJECT CONDITIONS: Make required connections to existing utility systems
with minimum disruption to services in the existing utility systems. When
disruption of the existing service is required, do not proceed without the utility
company's approval and, when required, provide alternate temporary service.

TEMPORARY UTILITIES: Temporary connections to existing permanent
service lines shall be made at locations as directed by the Owner and local
authorities having jurisdiction.

Install, operate, maintain, and protect temporary facilities in a manner and at
locations which will be safe, non-hazardous, sanitary, and protective of persons
and property, and free of harmful effects.

If Contractor fails to correctly install temporary services, he shall be held
responsible for resultant damages.

Where a service of a type other than those described below is required, the
Contractor shall provide the service and necessary equipment at his own expense.

Terminate use and remove facilities at earliest reasonable time, when no longer
needed or when permanent facilities have, with authorized use, replaced the need.
No temporary systems shall form a part of the permanent systems. Remove
temporary facilities, including connections and debris, resulting from temporary
installation.

Restore to original condition permanent service lines, grounds, and buildings
disturbed or damaged by the installation and removal of temporary service lines.
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SC-43.

SC-44.

SC-45.

SC-46.

LIGHTING AND ELECTRICAL SERVICE: Provide necessary temporary
electrical service as required to meet project electrical requirements at the job site
until final acceptance.

Extend temporary service from existing public utility service. Provide meter and
extend service with panel (including disconnect) to site location indicated on
Drawings.

Provide adequate capacity to power construction tools and equipment required to
complete the Project.

Cost of electricity shall be paid by the Contractor.

Provide and pay for portable electric generators to meet temporary electrical
needs during construction operations.

Extension of service from temporary panel shall be the responsibility of each
trade requiring service.

WATER: Water for construction purposes may be obtained from the nearest
Public Service District’s present facilities; with their permission. Contractor shall
be responsible for extending lines from source, for making connections, and
paying all associated fees as required.

FIRE PROTECTION: Keep flammable material at an absolute minimum and
ensure that such material is properly handled and stored.

Open fires shall not be built or open salamanders used unless constantly manned
with extinguishing equipment until final extinguishing.

PROTECTION OF WORK AND PROPERTY: Maintain adequate protection of
work from damage and protect Owner's property from injury or loss arising in
connection with this Contract. Contractor shall be responsible for making
required repairs.

Locate, protect, and maintain bench marks, monuments, control points and project
engineering reference points. Re-establish disturbed or destroyed items at
Contractor's expense.

Furnish, erect, and maintain lights, signs, fences, enclosures, barricades, guards,
railings, trench covers, and other means required by law or deemed appropriate to
protect work and persons.

Roadways, fences, concrete walls, utilities, and other dwelling infrastructure
within the work area and access route shall be protected by the Contractor to
prevent damage thereto by the Contractor’s operations.
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SC-47. DISPOSAL OF WASTE MATERIALS: The Contractor will dispose of all
material generated or removed under this Contract in accordance with any
Federal, State and local regulations at an approved legal disposal or recycling
facility or site.

The Contractor will have the responsibility of removing material from the work
area, transporting it to a licensed landfill or other facility that has been previously
approved in writing by the Owner. All vegetation, trash, debris, sediment, and
other material removed from the work area must be transported and disposed of
legally.

Disposal of vegetative waste, debris, sediment and other material into a channel,
watercourse, storm drain system, or sanitary sewer system is prohibited. Burning
or burying of materials onsite will not be permitted

All debris stockpiled for purposes of drying out must be removed and hauled off
within 24 hours of stockpiling. Care must be taken not to track or drip mud onto
any adjacent street. Any mud, dirt, debris, or other material that is deposited onto
the roadway during the execution of this Contract must be thoroughly removed
from the road surface by 5:00 p.m. of each work day.

The Contractor will supply all disposal receipts to the Town with their
corresponding invoice. The disposal receipts shall reference the relevant Job
Order(s) associated with the receipt. If items are recycled, the Contractor must
obtain approval by the Town prior to recycling the items. The Contractor must
provide to the Town proper documentation of the end destination of all materials
removed from the site. The Contractor will not be paid for disposal unit items if
proper documentation is not provided to the Owner. In addition, if the Contractor
is regularly unable to provide proper documentation of proper disposal of waste
material, the Owner may cancel the Contract.

SC-48. DUST CONTROL: Control dust caused by the work. Dampen surfaces as
required. Comply with pollution control regulations of governing authorities.

SC-49. EROSION AND SEDIMENTATION CONTROL.: Contractor shall be
responsible for soil erosion and sedimentation originating from project site and
shall take precautions to prevent potential erosion and sedimentation.

Erosion and sedimentation control shall comply with local codes and regulations.
Protective measures shall be in effect until completion of work.

Areas of bare soil left uncovered longer than 2 weeks shall receive temporary
seeding, pinestraw, mulch, or other means of erosion control approved by Owner.

Final seeding shall be done as soon as feasibly possible.
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Acceptable erosion control measures shall be used where sediment is evidenced
leaving the site.

Contractor shall clean streets, pipes, storm drains, and private property of
sediment originating from site daily.

SC-50. SURFACE WATER CONTROL: Excavations shall be kept free of water.
Presence of groundwater shall not increase Contract price. Groundwater shall be
managed as necessary to complete the work and meet compaction requirements.
Surface water/stormwater runoff on the construction site shall be managed to
avoid any adverse impacts to adjoining or upstream/downstream properties.
Adjoining properties shall be kept free of surface water runoff originating from
construction site during construction period. The Contractor is responsible for
any damages to adjoining properties caused by inadequate water management on
the construction site.

SC-51. PROJECT IDENTIFICATION AND SIGNS: Signs of advertisements shall not
be displayed without Owner's approval and approval of local governing agencies.

Project sign design shall be approved by Owner.

SC-52. MATERIALS AND EQUIPMENT:

Submittals: All submittals and substitutions shall be in accordance with Article 6
of the General Conditions.

Quality Assurance: In procuring items in this work, it is the Contractor's
responsibility to verify the detailed requirements of the specifically named codes
and standards and to verify that the items procured for use in this Work meet or
exceed the specification requirements.

The Owner reserves the right to reject items incorporated into the work which fail
to meet the specified minimum requirements. The Owner further reserves the
right, and without prejudice to other recourse the Owner may take, to accept non-
complying items subject to an adjustment in the Contract Amount as approved by
the Owner.

It is also the Contractor's responsibility, when so required by the Contract
Documents to deliver to the Owner all required proof that the materials and/or
workmanship meet or exceed the requirements of the specifically named code or
standard. Such proof shall be in the form requested in writing by the Owner.

Certificates of Compliance: Show on each certification the name and location of
the work, name and address of Contractor, quantity and date or dates of shipment
or delivery to which the certificate applies, and name of the manufacturing or
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fabricating company. Certification shall be in the form of letter or company-
standard forms containing required data.

In addition to the above information, laboratory test reports submitted with
Certificate of Compliance shall show the date or dates of testing, the specified
requirements for which testing was performed, and results of the test.

Delivery, Storage and Handling: Deliver, store and handle products in
accordance with manufacturer's recommendations and by methods and means
which will prevent damage, deterioration, and loss including theft.

Control delivery schedules to minimize long-term storage of products at site and
overcrowding of construction spaces. In particular, provide delivery/installation
coordination to ensure minimum holding or storage times for products recognized
to be flammable, hazardous, easily damaged, or sensitive to deterioration, theft,
and other sources of loss.

Materials storage area will be designated on drawings or be selected by Owner.

Warranties (Guarantees): Warranties on the work are in several categories,
including those of General Conditions, and including (but not necessarily limited
to) the following specific categories related to individual units of work specified
in these specifications.

Special Project Warranty: A warranty specifically written and signed by
Contractor for a defined portion of the work; and, where required, countersigned
by Subcontractor, installer, manufacturer, or other entity engaged by Contractor.

Specified Product Warranty: A warranty which is required by Contract
Documents, to be provided for a manufactured product incorporated into the
work, or has written and executed a special project warranty as a direct result of
Contract Document requirements.

Coincidental Product Warranty: A warranty which is not specifically required by
Contract Documents, but which is available on a product incorporated into the
work, by virtue of the fact that manufacturer of product has published warranty in
connection with purchases and uses of product.

General Limitations: This section shall not be misconstrued to require the
Contractor to provide warranties beyond the manufacturer’s warranty period.

It 1s recognized that specific warranties are intended primarily to protect Owner
against failure of the work to perform as required, and against deficient, defective,
and faulty materials and workmanship, regardless of sources. Except as otherwise
indicated, specific warranties do not cover failures in the work which result from:
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a. Unusual and abnormal phenomena of nature.

b. The Owner's misuse, maltreatment, or improper maintenance of the
work after Contractor's maintenance period has been completed.

c. Vandalism after time of substantial completion.

Damages or Losses: In connection with Contractor's correction of warranted
work which has failed, remove and replace other work of project which has been
damaged as a result of such failure, or must be removed and replaced to provide
access for correction of warranted work.

Except as otherwise indicated or required by governing regulations, special
project warranties and product warranties are not extended to cover damage to
building contents (other than work of Contract) which occurs as a result of failure
of warranted work.

Except as otherwise indicated, when work covered by a special project warranty
or product warranty has failed and has been corrected by the replacement or
restoration, reinstate warranty by written endorsement for a period of time equal
to original warranty, starting on date of acceptance of replaced or restored work.

Except as otherwise indicated, costs of replacing or restoring failing warranted
units or products is Contractor's obligation, without regard for whether Owner has
already benefited from use through a portion of anticipated useful service lives.

Owner reserves the right, at time of substantial completion or thereafter, to reject
coincidental product warranties submitted by Contractor, which in opinion of
Owner tend to detract from or confuse interpretation or requirements of Contract
documents.

Do not purchase, subcontract for, or allow others to purchase or subcontract for
materials or units of work for project where a special project warranty, specified
product warranty, certification or similar commitment is required, until it has been
determined that entities required to countersign such commitments are willing to
do so.

Where a special project warranty (guarantee) or specified product warranty is
required, prepare a written document to Contract terms and appropriate
identification, ready for execution by required parties. Submit draft to Owner
with copy to Engineer for approval prior to final executions.

Project Compliances: The compliance requirements, for individual products as
indicated in Contract Documents, are multiple in nature and may include generic,
descriptive, proprietary, performance, prescriptive, compliance with standards,
compliance with codes, conformance with graphic details, and other similar forms
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and methods of indicating requirements, all of which must be complied with.
Also "allowances" and similar provisions of Contract Documents will have a
bearing on selection process.

Where more than one choice is available as options for Contractor's selection of a
product or material, select an option which is compatible with other products and
materials already selected (which may have been from among options for those
other products and materials). Total compatibility among options is not ensured
by limitations within Contract Documents, but must be provided by Contractor.
Compatibility is a basic general requirement of product/material selections.

Provide products which comply with requirements, and which are undamaged and
unused at time of installation, and which are complete with accessories, trim,
finish, safety guards, and other devices and details needed for complete
installation and for intended use and effect.

Standard Products: Where available, provide standard products of types which
have been produced and used previously and successfully on other projects and in
similar applications.

Continued Availability: Where additional amounts of a product, by nature of its
application, are likely to be needed by Owner at a later date for maintenance and
repair or replacement work, provide a standard product which is likely to be
available to Owner at such later date.

Except as otherwise indicated for required approval labels, and operating data, do
not permanently attach or imprint manufacturer's or producer's nameplates or
trademarks on exposed surfaces of products which will be exposed to view either
in occupied spaces or on exterior of the work.

Labels: Locate required labels and stamps on a concealed surface or, where
required for observation after installation, on an accessible surface which, in
occupied spaces, is not conspicuous.

Provide permanent nameplate in each item of service-connected or power
operated equipment. Indicate manufacturer, product name, model number, serial
number, capacity, speed, ratings, and similar essential operating data. Locate
nameplates on an easily accessed surface which, in occupied spaces, is not
conspicuous.

Contractor's options for selecting products are limited by Contract Documents,
tradition or procedures experienced by Contractor on previous construction
projects. Required procedures include, but are not necessarily limited to, the
following for various indicated methods of specifying.
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Provide product indicated, except advise Owner before proceeding, where known
that named product is not a reasonable or acceptable selection.

Provide one of the named products, at Contractor's option; but excluding products
which do not comply with requirements. Do not provide or offer to provide an
unnamed product, except where none of named products comply with
requirements or are a feasible selection; advise Owner before proceeding.

Where named products in specifications text are accompanied by the term "or
equal", or other language of similar effect, comply with "substitutions" procedures
below for obtaining approval (by Change Order) to provide an unnamed product.

Except as otherwise indicated, named is defined to mean manufacturer's name for
product, as recorded in published product literature, of latest issue as of date of
Contract Documents. Refer request to use products of later (or earlier) model to
Owner for acceptance before proceeding.

Where only compliance with an imposed standard, code, or regulation is required,
selection from products which comply with requirements including those
standards, codes, and regulations, is Contractor's option.

Provide products which comply with specific performances indicated, and which
are recommended by manufacturer (in published product literature or by
individual certification) for application indicated. Overall performance of a
product is implied where product is specified with only certain performance
requirements.

Provide products which have been produced in accordance with prescriptive
requirements, using specified ingredients and components, and complying with
specified requirements for mixing, fabricating, curing, finishing, testing, and
similar operations in manufacturing process.

Where matching with an approved sample is required, final judgment of whether
a product proposed by Contractor matches approved samples satisfactorily is
Owner's judgment. Where no product within specified cost category is available,
which matches sample satisfactorily and complies with requirements, comply
with "substitutions" procedures below for selection of a matching product outside
established cost category or, of a product not complying with requirements.

Except as otherwise indicated, where specified product requirements include "...as
selected from Manufacturer's standard colors, patterns, textures..." or words of
similar effect, the selection of manufacturer and basic product (complying with
requirements) is Contractor's option, and subsequent selection of color, pattern,
and texture is Owner's selection. Where specified product requirements include
"...as selected from standard colors, patterns, textures available within the
industry...", or words to that effect, selection of product (complying with
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requirements, and within established cost category) is Owner's selection,
including designation of manufacturer where necessary to obtain desired color,
pattern, or texture.

Substitutions After Contract Award:

Procedures:  Drawings, specifications, samples, manufacturer's literature,
performance data, etc. shall accompany requests for substitutions. Burden of
proof shall be on Contractor.

Permission to effect change shall be by Change Order. Permission shall not
relieve Contractor, Subcontractor, manufacturer, fabricator, or supplier from
responsibility for any deficiency that may exist in substituted product, or for any
departures or deviations from requirements of Contract Documents as modified
by such Change Order.

Unless specifically qualified, Contractor shall warrant by his request that
proposed substitute product will satisfy standards and requirements satisfied by
originally specified project. Change Order shall not be deemed to modify
Contract Documents with respect, thereto.

If substitution affects a correlated function, adjacent construction, or work of
other trades or Contractors, the necessary changes and modifications to affected
work shall be considered essential work and included as part of proposed
substitution, without additional expense.

Conditions: Contractor's request for substitution will be received and considered
when extensive revisions to Contract Documents are not required and changes are
in keeping with general intent of Contract Documents; when timely, fully
documented and properly submitted; and when one or more of following
conditions is satisfied, all as judged by Owner.

Where request is directly related to an "or equal" clause or other language of same
effect in Contract Documents.

Where required product, material, or method cannot be provided within Contract
time, but not as a result of Contractor's failure to pursue the work promptly or to
coordinate various activities properly. When a specified product is not available,
proof must be submitted that firm orders were placed within 14 days following
Contract awards, or if unavailability is due to a strike, lockout, bankruptcy,
discontinuance by manufacturer of product or natural disaster.

Where required product, material, or method cannot be provided in a manner
which is compatible with other materials of the work, or cannot be properly
coordinated therewith, or cannot be warranted as required, or cannot be used
without adversely affecting Owner's insurance coverage on completed work, or
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will encounter other substantial non-compliance which are not possible to
otherwise overcome except by making requested substitution, which Contractor
thereby certifies to overcome such non-compatibility, non-coordination, non-
warranty, non-insurability, or other non-compliance as claimed.

Where required product, material, or method cannot receive required approval by
a governing authority, and the requested substitution can be so approved.

Where substantial advantage is offered Owner, in terms of cost, time, energy
conservation, or other valuable considerations, after deducting offsetting
responsibilities Owner may be required to bear, including additional
compensation to Engineer for redesign and evaluation services, increased cost of
other work by Owner or separate Contractors, and similar considerations.

SC-53. PROJECT MEETINGS:

Description: To enable orderly review during progress of the work, and to
provide for systematic discussion of problems, the Owner may conduct project
meetings throughout the construction period.

The Contractor's relations with his Subcontractors and materials suppliers, and
discussions relative thereto, are the Contractor's responsibility.

Submittals: To the maximum extent practical, advise the Owner at least two (2)
days in advance of project meetings regarding all items to be added to the agenda.

Meetings: Except as noted below for Pre-construction Meeting, project meetings
will be scheduled at times mutually agreed upon by Owner and Contractor.

To the maximum extent practicable, meetings will be held at the job site.

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. The Owner will prepare scheduling and
agenda and will oversee the meetings.

Pre-Construction Meeting: Pre-construction meetings will be scheduled within 10
days after the Owner has issued Notice to Proceed, but must occur prior to
mobilization. Provide attendance by authorized representatives of the Contractor
and all major Subcontractors. The Owner shall advise other interested parties and
request their attendance.

Meeting Agenda: Distribute data on and discuss the following:

a. Organization of Contractor's Subcontractors and personnel, and those
of materials suppliers, and Engineer.
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b. Channels and procedures for communications.
c. Construction schedule, including sequence of critical work.

d. Contract Documents, including distribution of required copies of
original documents and revisions.

e. Compliance with plans and specifications.

f. Any interpretations, conflicts or omissions in plans and specifications
requested by Contractor.

g. Processing of Shop Drawings and other data submitted to the Owner.
h. Processing of field decisions and Change Orders.

i. Payment procedures.

j. Utility coordination.

k. Construction Limits / Private Property.

1. Rules and regulations governing performance of the Work.

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

n. Responsibility for locating existing utilities and for damage to existing
utilities. Time schedule for relocation of utilities, if required.

o. Traffic control.
p. Substitutions of materials or methods.

Progress Meeting: The Owner shall require each entity then involved in planning,
coordination or performance work to be properly represented at each meeting.
Review each entity's present sequences, deliveries, access, site utilization,
temporary facilities and services, hours of work, hazards and risks, housekeeping,
and change orders.

Agenda to include, but not limited to:

a. Review minutes and directives of previous meeting.
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b. Review progress of work since last meeting, including status of
submittals for approval.

c. Identify problems in critical path.
d. Develop corrective measures and procedures to regain critical path.

e. Review quantities of work completed and materials stored for payment
requests.

f. Review Traffic Control.

SC-54. FIELD ENGINEERING: Calculate and measure required dimensions as shown
(within recognized tolerances if not otherwise indicated).

Do not scale drawings to determine critical dimensions.

Advise Subcontractors performing the work, of marked lines and levels provided
for their use in layout of work.

Surveys and Records/Reports: Work from lines and levels established by
property survey, and as shown in relation to the work, establish and maintain
bench marks and other dependable markers to set lines and levels for the work
and elsewhere on site as needed to properly locate each element of entire project.

Any changes in the work shall be in accordance with Article 10 of the General
Conditions.

SC-55. CLAIMS AND DISPUTE RESOLUTION: Contractor shall notify the Owner in
writing within five (5) calendar days of the date any dispute or claim occurs or is
discovered, that may arise in the course of this Agreement.

Only the Owner has the authority to resolve Agreement disputes or claims. The
Owner will not automatically agree to arbitration or other means to resolve
disputes or claims.

The above paragraph supersedes Article 16 in the General Conditions.

SC-56. SOUTH CAROLINA LAW CLAUSE: The person, partnership, association, or
corporation with whom this Agreement is made must comply with local and State
laws which require such person or entity to be authorized and/or licensed to do
business in the Town. Notwithstanding the fact that applicable statutes may
exempt or exclude the successful Offeror from requirements that it be authorized
and/or licensed to do business in the Town, by submission of this signed
Agreement, the Contractor agrees to subject itself to the jurisdiction and process
of the Fourteenth Judicial Circuit Court of Beaufort County, as to all matters and
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disputes arising or to arise under this Agreement and the performance thereof
including any questions as to the liability for taxes, licenses or fees levied by State
or local government.

SC-57. KICKBACKS: It shall be unethical for any payment, gratuity, or offer of
employment to be made by or on behalf of a Subcontractor under an Agreement
with the Town to the prime Contractor or higher tier Subcontractor, or any person
associated therewith, as an inducement for the award of a Subcontractor order.

SC-58. GRATUITIES: It shall be unethical for any person to offer, or give, or agree to
give any Town employee or former Town employee, or for any Town employee
or former Town employee to solicit, demand, accept, or agree to accept from
another person a gratuity or an offer of employment in connection with any
decision, approval, disapproval, recommendation, or preparation of any part of a
program requirement or purchase request, influencing the content of any
specification or procurement standard, rendering of advice, investigation,
auditing, or in any other advisory capacity in any proceeding or application,
request for ruling, determination, claim or controversy, or other particular matter
pertaining to any program requirement, or an Agreement, or to any solicitation or
proposal therefore.

SC-59. NONRESIDENT TAXPAYERS: If the Contractor is a South Carolina
nonresident taxpayer and the Agreement amount is $10,000 or more, the
Contractor acknowledges and understands that in the event he is awarded an
Agreement he shall submit a Nonresident Taxpayer Registration Affidavit (State
form #1-312-6/94), before a Contract can be signed. Affidavit must certify that
the nonresident taxpayer is registered with the SC Department of Revenue or the
SC Secretary of State's Office, in accordance with Section 12-9-310(A)(2)(3) of
the SC Code of Laws (1976) as amended.

SC-60. OFFICIALS NOT TO BENEFIT: No Town Council member or Commissioner
of the Town, Town employee, or official shall be admitted to any share or parts of
this Agreement or to any benefit that may arise therefrom. All Offerors shall
adhere to all provisions of the South Carolina Ethics Act.

SC-61. CONSTRUCTION SCHEDULE AND PROCEDURES: The Contractor shall
submit to the Town and Engineer for approval at least ten (10) days prior to the
Contract execution, a practicable critical path method work schedule based on
calendar days and the major tasks involved, and a methodology statement for
prosecution of the work. No work on site shall begin until the schedule is
approved in writing by the Town.

The Contractor shall continually update a schedule for the work and a sequence of
operations he intends to take in doing the work. Each such schedule shall be
subjected to review and change during the progress of the work at the request of
the Town and Engineer.
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SC-62.

SC-63.

SC-64.

STAGING AREAS: The Town may provide a centrally located materials and
equipment staging area for work under this Contract. The Town shall be
responsible for all permits required of the staging site. The Contractor must sign
a Right of Entry agreement with the Town pursuant to their use of the site. The
Contractor may only use the site for work being done under this Contract, unless
otherwise allowed by the Town in writing. The Town will coordinate with the
general managers for additional staging areas that may be needed on Planned Unit
Development (PUD) projects. The staging areas shall be kept neat and orderly
and restored at the end of their use as per the conditions of the Right of Entry.

ACCESS TO PUDS: The Town shall be responsible to contact each PUD to
advise them that the Contractor is under Contract for stormwater pump station on-
call maintenance and repair services, and coordinate with them to handle security
clearance and the best way to access and stage for PUD projects. Except in the
case of an emergency response as directed by the Town, all work within a PUD
may only commence after the Town has provided proper notification to the PUD.
Each PUD may mandate specific work hours. The Job Order will reflect the work
hours approved by the PUD.

ADDITIONAL SERVICES: Any additional services or work to this Agreement
will be negotiated by a separate amendment to this Agreement with a specific
cost, scope of services/work and completion date.
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EXHIBIT D - UNIT COST SCHEDULE

RFP 2018-02
STORMWATER PUMP STATION ON-CALL MAINTENANCE & REPAIR SERVICES
Item |Special Provision Item Description - Highlighted if Minimums Apply Est. Unit | Unit Price Totals
No. No. Qty.
1 SP-1 FIRST PUMP REMOVAL 4 |EA
2 SP-1 SECOND PUMP REMOVAL ON THE SAME DAY 4 |EA
3 SP-1 THIRD PUMP REMOVAL ON THE SAME DAY 2 |EA
4 SP-1 FOURTH PUMP REMOVAL ON THE SAME DAY 1 |EA
5 SP-2 ROUTINE PUMP INSPECTION & MAINTENANCE (SALTWATER) 4 [LS
6 SP-2 ROUTINE PUMP INSPECTION & MAINTENANCE (FRESHWATER) 7 [LS
7 SP-3 OFF-SITE PUMP INSPECTION, INCLUDING TRANSPORT 1 |LS
8 SP-4 ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION 1 |LS
9 SP-4 SECOND ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE SAME DAY)[ 4 |LS
10 SP-4 THIRD ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE SAME DAY) 4 |LS
11 SP-4 FOURTH ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE SAME DAY)| 2 [LS
12 SP-5 PUMP INSTALLATION AFTER REPAIR & OPERATIONAL INSPECTION 1 |LS
13 SP-6 PUMP REBUILD 28" DIAMETER 1 |EA
14 SP-6 PUMP REBUILD 30" DIAMETER 1 |EA
15 SP-6 PUMP REBUILD 30" DIAMETER VERTICAL 1 |EA
16 SP-6 PUMP REBUILD 36" DIAMETER 1 |EA
17 SP-7 24,000 GPM PUMP EQUIVALENT RENTAL 4 WK
18 SP-7 33,630 GPM PUMP EQUIVALENT RENTAL 4 WK
19 SP-7 22,000 GPM PUMP EQUIVALENT RENTAL 4 WK
20 SP-7 44,883 GPM PUMP EQUIVALENT RENTAL 4 WK
21 SP-8 LEVEL A ROUTINE PUMP STATION INSPECTION AND MAINTENANCE 6 |LS
22 SP-8 LEVEL B ROUTINE PUMP STATION INSPECTION AND MAINTENANCE 6 [LS
23 SP-9 INDUSTRIAL/COMMERCIAL ELECTRICIAN 80 [HR
24 SP-9 DESIGNATED REPRESENTATIVE FOR ON-SITE MEETINGS 40 [HR
25 SP-10 COMMERCIAL DIVING SERVICES 40 |HR
26 SP-10 COMMERCIAL DIVING SERVICES (REQUIRING CONFINED SPACE ENTRY) 40 [HR

Receipt is acknowledged of Addenda Nos.

TOTAL FEE PROPOSED =

By:

Title:
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EXHIBIT C

PROJECT SPECIAL PROVISIONS

SCOPE OF WORK

Work performed under this Contract will consist of on-call repair services and scheduled routine
inspections and preventative maintenance on three stormwater pump stations which include
submersible, three-phase electric axial propeller pumps and all electrical appurtenances (e.g.
starters, transfer switches, emergency disconnect, etc.) within the limits of the Town of Hilton
Head Island, South Carolina.

The work may include technical assistance, regular inspections and maintenance, diagnosing
problems and providing estimates, complete rebuilding of pumps, machine shop work, motor shop
work, industrial electrical work, removing and installing, transporting, repairing, testing, and
cleaning the pumps, providing rental pumps, and applying paintings/coatings.

The Contractor shall be able to provide the services of an industrial or commercial electrical
contractor licensed to diagnose and perform work on three phase power systems, including, but
not limited to, connecting and disconnecting pumps, maintenance, repair, or replacement of the
electric pump starters, controls or monitoring equipment.

The Contractor shall be able to perform inspections (including diving services), maintenance,
repair and replacement of flood control devices, including, but not limited to, weir gates, flap gates
and sluice gates. Contractor shall be available for emergency requests and must be onsite within
24 hours of receipt of written notification from the Town.

Individual projects may vary in size, location, value, and duration. Each project will be issued
using a project specific Job Order. Payment will be made on the basis of the actual quantities and
unit items satisfactorily completed in accordance with the Contract requirements.

The Contractor shall have sufficient resources (e.g. personnel, equipment, etc.) and availability to
work on multiple projects simultaneously for the life of the Contract.

The Contractor(s) must have the ability to perform, or subcontract, all work associated with the
line items listed in the Unit Cost Schedule.

GENERAL REQUIREMENTS

The Contractor shall furnish all labor, materials, supplies, equipment, fuel and other appurtenances
necessary to provide stormwater pump station on-call maintenance and repair as described in the
Scope of Work and specific Job Orders. The Contractor is responsible for removal and appropriate
legal disposal of all associated debris and waste materials.

Stormwater Pump Station On-Call Maintenance Services Special Provisions
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NOTIFICATION

The Contractor shall notify the Owner at least 48 hours prior to starting work in non-emergency
situations. If proper notification is not given to the Owner, the Contractor may be required to
demobilize and remobilize at the Contractor’s expense.

Contractor shall notify nearby residents and businesses at least 48 hours prior to starting work in
non-emergency situations.

The presence or absence of the Engineer or the Engineer’s representative shall not relieve the
Contractor of his responsibility to properly execute the work in accordance with these
specifications and the Plans of each Job Order. The Engineer may order any element of the work
uncovered as specified in the General Conditions.

The Engineer shall notify the Contractor of any observed non-compliance with the Plans and
specifications and/or applicable Federal, State or local laws and regulations, promptly upon
discovery. The Contractor shall, after receipt of such notice, immediately take corrective action.
Such notice, when delivered to the Contractor or his authorized representative, shall be deemed
sufficient. If the Contractor fails or refuses to comply promptly, the Engineer may issue an order
stopping all or part of the work until satisfactory corrective action has been taken.

PERFORMANCE REQUIREMENTS

All work will be completed in a professional workmanlike manner in accordance with the
requirements and provisions specified herein. The Contractor shall work closely with the Town
of Hilton Head Engineering Division to assure quality control.

The Contractor shall employ workers who are competent, qualified and properly trained and
licensed to perform the required work. Employees of the Contractor shall not be considered
employees of the Town of Hilton Head Island.

Use adequate numbers of skilled workers who are thoroughly trained, experienced and licensed in
the necessary crafts and who are completely familiar with the specified requirements and methods
needed for proper performance of the work.

Use equipment adequate in size, capacity, and numbers to accomplish the work in a timely manner.

The Contractor shall be responsible for coordinating, scheduling and supervising all work activities
to assure compliance with all requirements specified herein. All work is subject to inspection by
the Town for compliance with these specifications. All incomplete or improperly performed work
shall be rectified immediately. Any repeated failure to correct noted deficiencies may result in
cancellation of this Contract.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.
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WARRANTY

All work as described herein shall be warranted for one (1) year by the Contractor against defects
in material and workmanship, under normal use and service from the date of installation by the
Contractor and acceptance by the Town. Any labor, materials, tools, or equipment necessary to
perform any warranty work will be paid for by the Contractor and shall be no additional cost to
the Town.

PROJECT

A Project shall be defined as the inspection, maintenance, repair and/or construction to be
performed at a specific work location via a specific Job Order.

PROJECT PERIOD

The Project Period shall be defined as the number of calendar days established by the Engineer in
consultation with the Contractor to complete a Project as identified in the specific Job Order.

PROJECT NOTICE TO PROCEED

The Project Notice to Proceed shall be defined as a written notice to proceed (i.e. Job Order) to
work on a project at a specific location with a specific scope of work. Issuance of the Project
Notice to Proceed will begin the Project Period.

PROJECT LIQUIDATED DAMAGES
Liquidated damages will be Job Order specific and may be assessed for each day required to

complete the work past the Substantial Completion deadline. Work by the Contractor or his
Subcontractor will not be permitted on Saturdays, Sundays or Holidays after the specified
completion date in the Job Order unless otherwise authorized by the Town.

YEARLY UNIT PRICES ADJUSTMENT:

Unit prices may be adjusted annually through the period of the Contract and any Contract renewals.
The Unit Price Adjustment Date shall be defined as the one-year anniversary date of the original
Contract Notice to Proceed. Ninety (90) days prior to the Unit Price Adjustment Date, the
Contractor must request in writing any proposed adjustments to the Contract unit prices in effect,
for consideration by the Town. Any requests to adjust Contract unit prices must be properly
justified by the Contractor. Any adjustments to unit prices will be based on the Engineering News
Record, Construction Cost Index, unless otherwise approved by the Engineer. Any adjustments
to unit prices must be approved in writing by the Town.

If there is an unforeseen change in operational or material costs to the Contractor due to the
economy or forces beyond their control, and where the Contractor does not believe they can
continue to operate at the Contractual Unit Prices for the one year period without acquiring a
monetary loss, the Town may consider adjustments to the Contract Unit Prices prior to the end of
the Contract year. The Contractor must submit a request in writing any proposed adjustments to
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the Contract Unit Prices in effect, with sufficient justification and documentation, for consideration
by the Town. Any adjustments to unit prices must be approved in writing by the Town and agreed
to by both the Town and the Contractor.

NON-CONTRACTUAL UNIT ITEMS AND PRICES:

The Town understands that the Unit Cost Schedule is not all-inclusive of labor, material, and other
resources necessary for the completion of the services performed under this Contract, and that
additional services may occasionally be necessary. Any such additional services will be negotiated
as needed for each particular Job Order, and the negotiated rate will remain in effect for the
duration of the Job Order. Rates/charges for additional services may be changed from one Job
Order to another, but are subject to the Town’s review and approval. The Town reserves the right
to solicit cost information for such additional services from other Contractors, and may award the
work to another Contractor at its convenience. Any additional services that are performed without
the Town’s prior written authorization will not be reimbursable. The Contract shall be amended
to include new items as deemed necessary by the Town.

All non-contractual subcontracted work (i.e. items not listed in the Unit Cost Schedule) will be
paid for by the Town at the Subcontractor’s Cost of Work plus a fee, according to the Exhibit A-
General Conditions. Any proposed subcontracted work must be submitted to the Town via an
estimate provided by the Subcontractor prior to the subcontracted work being approved in
writing by the Town. The Subcontractor costs in the estimate must be inclusive of all direct and
indirect costs associated with completing the work, including, but not limited to, mobilization,
equipment, labor, and fuel costs.

INVOICES:

In addition to the requirements in Special Conditions SC-25, all invoices must include the Town’s
Job Order number, the Town’s Contract number, an itemized description of the services
performed, including the dates of the work performed, tasks completed, unit costs, personnel,
hourly rates, etc. in order to justify the quantities and payment requested. In addition, to the
invoice, all supporting documentation must be submitted, which includes, but is not limited to,
Subcontractor invoices, parts invoices, inspection reports, test reports, shipping manifests,
timesheets, photos, etc.

EQUIPMENT

The Contractor is responsible to purchase and otherwise provide all equipment, materials, and
labor required to complete the work specified herein.

All tools and equipment shall be appropriate for the task performed and shall be maintained in a
safe and good working condition. If the equipment is not in proper working condition, work shall
be suspended until the deficiencies are addressed.
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ORDER OF NON-EMERGENCY WORK

The Town will request work from a Contractor by means of a “Job Request” and will establish a
project scope of work, site and priority. The project scope of work will be a general description
of the desired work, provided with the goal of assisting the Contractor with the allocation of labor,
equipment, and materials. Generally, the project site will consist of a single location; however,
the project site may consist of multiple locations, whenever necessary to reduce the number of
mobilizations for multiple project locations within close proximity of each other. When several
projects are grouped together, the Town anticipates allowing the Contractor longer performance
periods to complete the work. Job Requests can be submitted to multiple Contractors for a
competitive process, or can be issued to only one Contractor, at the discretion of the Town.

Once a Job Request is received, the Contractor will submit a written “Work Plan” with a brief
description of the work, an itemized quote, an estimate of the project’s completion date, a brief
description of the necessary mobilization, a brief description of the proposed traffic control
measures, and any sketches, photographs, maps, records or additional information to explain the
order and methodology by which the Contractor plans on completing the work.

The Town will review the Work Plan, and will approve, reject, or amend it as quickly as possible.
The Town reserves the right to utilize the entirety or any portion of the Contractor’s Work Plan,
and the Town may add, omit, or modify items and quantities at its discretion. If the Work Plan is
amended or is approved as submitted, the Town will issue a Job Order, which will serve as the
Contractor’s Notice to Proceed for the project. If a Work Plan is rejected, the Town will generally
allow the Contractor to revise and resubmit its Work Plan. However, the Town reserves the right
to solicit a Work Plan and/or cost estimate from another Contractor, and may award the project, or
portions of the project, to another Contractor, at its convenience.

The Contractor shall not begin work at the project site until a Job Order, in conjunction with the
approved Work Plan, are issued by the Owner. Furthermore, the Contractor is advised to delay its
preparatory activities (e.g. purchase of materials, mobilization) until after it receives a Job Order.
The Town shall not be held liable for any costs or damages associated with the Contractor’s
premature actions.

ORDER OF EMERGENCY WORK

The Town will request work from a Contractor by means of a written request in the event of an
emergency. The Town will contact the Designated Representative via telephone call and will
follow up with an electronic mail, which will constitute as written authorization for requesting
emergency services. The Contractor must be onsite to inspect the facility and submit to the Town
a preliminary diagnosis and any repair recommendations within 24 hours of receiving the written
authorization request. Once the Contractor has determined the required repairs, or any additional
services required to further diagnose, repair or restore the pump and station to its full operation,
the Contractor will submit to the Town a detailed proposal, which will include, a detailed
description of the problem, all parts and materials needed, a performance schedule, and an itemized
cost estimate which will include all labor and materials necessary to complete the repairs and
ensure the pump is returned, reinstalled, and tested for proper operation.
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The Town will review the Contractor’s proposal, and will approve, reject, or amend it as quickly
as possible. The Town reserves the right to utilize the entirety or any portion of the Contractor’s
proposal, and the Town may add, omit, or modify items and quantities at its discretion. If the
proposal is amended or is approved as submitted, the Town will issue a Job Order, which will
serve as the Contractor’s Notice to Proceed for the project. The Town reserves the right to solicit
a proposal/cost estimate from another Contractor, and may award the project, or portions of the
project, to another Contractor, at its convenience.

The Contractor shall not begin work at the project site until a Job Order is issued by the Owner.
Furthermore, the Contractor is advised to delay its preparatory activities (e.g. purchase of
materials, mobilization) until after it receives a Job Order. The Town shall not be held liable for
any costs or damages associated with the Contractor’s premature actions.

If additional work is identified by the Contractor after the Job Order is executed, the Contractor
shall immediately notify the Town Project Manager by phone and/or electronic mail and submit a
written Change Order request with a description and cost estimate of the additional work
necessary. The Change Order request must include the reason of why the additional work was not
included in the original Job Order proposal/estimate. Any additional work must be authorized by
the Town via an executed Change Order signed by both the Town and the Contractor.

REPORTS, RECORDS, AND DATA

The Contractor shall submit to the Town such reports, records and other data as may be requested
concerning work performed or to be performed under this Contract.

OPERATION OF EQUIPMENT

At all times, the Contractor shall operate their equipment in a safe manner as not to create a hazard
to personnel, citizens, or private or public property.

All equipment, machinery and materials will be operated within the established rights-of-way or
easements held by the Town of Hilton Head Island.

The equipment shall not be left overnight or at other times when work has been suspended, unless
approved by the Town.

DELIVERY

All pricing is FOB Origin Pre-Paid — Free On Board (FOB) delivery to the site as designated by
the Town. Contractor shall pay for all freight charges.
e Delivery location may vary dependent upon location and type of work being performed.
e Contractor is required to make delivery arrangements at least 24 hours in advance to ensure
the availability of a crane and truck/transportation support.
e Receiving hours: Monday — Friday 8:00 A.M. —4:00 P.M., unless otherwise authorized by
the Town.
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e Other delivery locations may be required during the Contract term as requested by the
Town.

TRANSPORT OF MATERIALS

All materials must be properly and legally transported in a manner as not to cause pollution,
damage, or material loss. The method of transporting construction materials to and from the work
areas shall be by truck or other means acceptable to the Owner. The Contractor's truck traffic
route(s) is (are) subject to the approval of the Owner.

The Contractor shall submit in writing to the Owner for review and approval all intended disposal
sites and haul routes to be used for all material removed under this Contract, prior to removal at

each work area location.

Contractor will provide watertight conveyance for any liquid, semi liquid, or saturated solids which
tend to bleed during transport. No liquid loss from transported materials will be permitted.

ADDITIONAL SERVICES

No additional work or deviation from the original Job Order shall be allowed without written
approval from the Engineer. When the scope of additional services warrants, a written proposal
shall be submitted by the Contractor for review and written acceptance by the Town. Additional
services shall only be performed on a “time and materials” basis when conditions so warrant.

Work requested by a private property owner that is not part of the approved sketch
drawings/specifications must be separately contracted between the property owner and the
Contractor. Any additional work agreed upon and completed by the Contractor for the property
owner shall not begin until all Town work has been completed and accepted. The Contractor shall
not suggest or recommend additional work to the property owners during the performance of the
work contracted with the Town. Separate work for a property owner completed by the Contractor
that is not part of the approved Job Order will not be paid for by the Town.

UNIT COST SCHEDULE SPECIFICATIONS:

SP-1, PUMP REMOVAL:

1.0 Description:

Work covered by this special provision consists of all labor, materials and equipment necessary
to pull the pump from the sump.

Traffic control may be required at some pump stations and provisions for flagging motorists shall
be provided by the Contractor. The Town may provide a traffic control plan if the Town deems
necessary.

Sump grating, if applicable, shall be removed and open sumps in public accessible areas shall be
secured and roped off with yellow caution tape prior to commencing pump removal.
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Using another pump at the station or via a rental pump, the sump area shall be pumped down to
the low level float elevation for access to the pump lifting shackle. This shall be done after the
approval by and under the supervision of the Town Project Manager.

The pump shall be carefully pulled from its mount using the manufacturer mounted 3 point
shackle assembly with a crane of adequate capacity for the weight of the specific pump.
Contractor shall ensure that electrical supply and monitoring cables are not damaged during this
process. A flatbed truck or trailer of adequate weight capacity should be available nearby for on-
loading the pump by the crane. Depending on the work being done, the Contractor shall allow
the monitoring equipment and electrical supply to stay connected to the pump while being placed
on the truck/trailer or be disconnected prior to pump removal.

Once the pump is pulled from the sump, the additional pumping shall be ceased and the sump
allowed to return to its normal static level. All other pump controls shall be verified to have
been returned to automatic control.

2.0  Payment:
Payment for the item Pump Removal will be at a lump sum unit rate.

If the Contractor is pulling more than one pump in the same day at the same pump station (e.g.
pulling one pump for routine visual inspection and maintenance, then pulling the other pumps
next to it at the same pump station for the same inspection and maintenance or pulled to be
further diagnosed), there will be a decreased lump sum rate for additional pumps pulled beyond
the first pump. The Town does not anticipate the Contractor being able to pull more than four
pumps in one day.

Payment will be made under:

SP-1  FIRST PUMP REMOVAL ...t EA
SP-1 SECOND PUMP REMOVAL ON THE SAME DAY .....ccccviiiiiiiiiiiiiicicieeee, EA
SP-1 THIRD PUMP REMOVAL ON THE SAME DAY ...cccooiiiiiiieeeeceeecen EA
SP-1 FOURTH PUMP REMOVAL ON THE SAME DAY ......ccciiviiiiiiiiiiiiiniecieeee EA

SP-2, ROUTINE PUMP INSPECTION & MAINTENANCE:
1.0  Description:

Work covered by this special provision consists of all labor, materials and equipment necessary
to perform a routine pump inspection after the pump is pulled. The Contractor shall have already
had the pump pulled, which is covered under SP-1, Pump Removal. This item excludes Pump
Removal (SP-1). The pump shall NOT be disconnected from the electrical supply or monitoring
equipment.

Once the pump is placed on the flatbed truck or trailer, the Contractor shall power wash the
pump to remove any growth and shall scrape off growth if needed, but must take care to not
damage the pump or any of the existing paint. The Contractor is responsible for providing all
necessary power washing equipment and all water and cleaning supplies associated with the
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cleaning operation. The Contractor shall visually inspect the pump for any damage and
corrosion (i.e. the impeller/propeller, motor housing, anodes, wire entries, etc.). Contractor shall
perform any routine inspection work as needed to ensure the pump is fully operational. The
Contractor shall inspect anodes (if applicable) during the routine pump inspection. Any new
installation or replacement will be handled with a Change Order executed by both the Town and
the Contractor.

Contractor shall submit to the Town a detailed routine inspection report outlining any areas that
should be addressed and provide recommendations for any repair or maintenance work needed.
The Contractor must submit the detailed report and any supporting information or documentation
to the satisfaction of the Town.

Any routine maintenance work that must be performed immediately shall be expeditiously
communicated to the Town Project Manager via telephone and electronic mail in order for the
Town to authorize the work prior to the Contractor performing the work. The Town anticipates
performing all routine maintenance work on the same day the pump is pulled to avoid additional
crane fees. Any parts that must be ordered must be approved by the Town prior to ordering, and
it is intended that the pump shall remain pulled until the replacement parts can be installed to
avoid additional crane fees, unless the pump is critical and must be reinstalled until the part is
available. The Town will determine the necessary actions to be taken regarding reinstalling the
pump or waiting for the parts.

2.0 Payment:

Payment for the item Routine Pump Inspection will be at a lump sum unit rate.

Payment will be made under:

SP-2  ROUTINE PUMP INSPECTION & MAINTENANCE (SALTWATER).....ccccoccevenueen. LS
SP-2  ROUTINE PUMP INSPECTION & MAINTENANCE (FRESHWATER) .................... LS

SP-3, OFF-SITE PUMP INSPECTION, INCLUDING TRANSPORT:
1.0  Description:

Work covered by this special provision consists of all labor, materials and equipment necessary
to perform an off-site pump inspection after the pump is pulled and transported to the pump
maintenance facility. The Contractor shall have already had the pump pulled, which is covered
under SP-1, Pump Removal. This item excludes Pump Removal (SP-1). The pump SHALL be
disconnected from the electrical supply and monitoring equipment and loaded on a flatbed truck
or trailer for transport to the pump maintenance facility. Contractor shall inspect and diagnose
the pump at the maintenance facility and provide all handling and transportation to and from any
Subcontractor facilities.

The power source of the pump to be removed shall be shut off at the supply breaker or
disconnect and be secured via OSHA approved lockout/tagout procedures (29 CFR 1910.147)
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Prior to disconnecting the wiring at the sump disconnects, both electrical supply wiring and
sensor monitoring wires shall be legibly and indelibly marked for ease in reinstallation.

Once disconnected, a flatbed truck or trailer of adequate weight capacity shall be available for
transport following on-loading by the crane. The pump shall be properly shackled down on the
truck bed for transport. Contractor shall transport pump to the pump maintenance and repair
facility.

Sump grating shall be replaced and caution tape removed at the pump station.

Traffic control may be required at some pump stations and provisions for flagging motorists shall
be provided by the Contractor. The Town may provide a traffic control plan if the Town deems
necessary.

Upon arrival at the pump maintenance facility, the pump shall be cleaned to manufacturer’s
recommendations taking precaution not to remove any non-bitumastic coatings from the pump
casting unless required to be removed for the repair or rebuild of the assembly.

The pump shall be carefully disassembled from the motor casing and all parts inspected for wear
or failure according to manufacturer’s recommendations.

Contractor shall submit to the Town a detailed inspection report outlining any areas that should
be addressed and provide recommendations for any repair, maintenance, or replacement work
necessary, including any Subcontracted work. The Contractor must submit the detailed report
and any supporting information or documentation to the satisfaction of the Town. The
Contractor must also submit to the Town a written cost estimate to perform any necessary
repairs, to the satisfaction of the Town. The Town will authorize the Contractor to perform any
work via a written Job Order.

2.0 Payment:

Payment for the item Off-site Pump Inspection, including transport will be at a lump sum unit
rate.

Payment will be made under:

SP-3  OFF-SITE PUMP INSPECTION, INCLUDING TRANSPORT ........ccccceviiiiiiieiene LS

SP-4, ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION:
1.0  Description:

The Contractor shall provide all labor, materials and equipment to off-load the pump from a
truck or from the ground and place the pump into the sump onto its bracket. The Contractor
shall provide transportation and provisions for off-loading and handling the pump at the site.
The Contractor shall verify the correct rotation and proper operation of the pump once installed.
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Traffic control may be required at some pump stations and provisions for flagging motorists shall
be provided by the Contractor. The Town may provide a traffic control plan if the Town deems
necessary.

Sump grating, if applicable, shall be removed and the open sumps in public accessible areas shall
be secured and roped off with yellow caution tape prior to commencing pump installation.

Using another pump at the station or via a rental pump, the sump area shall be pumped down to
the low level float elevation for access to the pump lifting shackle. This shall be done after the
approval by and under the supervision of the Town Project Manager.

With the electrical power and monitoring equipment still connected, the pump shall be carefully
placed on its mount using the manufacturer mounted 3 point shackle assembly with a crane of
adequate capacity for the weight of the specific pump. Contractor shall use caution to ensure no
cables are damaged during this process.

Once the pump is placed in the sump, the additional pumping shall be ceased and the sump
allowed to return to its normal static level. All other pump controls shall be verified to have
been returned to automatic control. After confirmation of rotational and operational tests, sump
grating shall be replaced and caution tape removed.

Payment shall be for full compensation for each pump installation after repair, and shall include
all aspects of specification SP-4.

2.0  Payment:

Payment for the item Routine Pump Installation & Operational Inspection will be at a lump sum
unit rate.

If the Contractor is installing more than one pump in the same day at the same pump station (e.g.
installing one pump after a routine visual inspection and maintenance, then installing the other
pumps next to it or after the same inspection), there will be a decreased lump sum rate for
additional pumps installed beyond the first pump. The Town does not anticipate the Contractor
being able to install more than four pumps in one day.

Payment will be made under:

SP-4 ROUTINE PUMP INSTALLATION & OPERATIONAL INSPECTION...................... LS
SP-4 SECOND PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE
SAME DAY).. oo e e e ee s s e s see e s ee s eesenes LS
SP-4 THIRD PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE
SAME DAY ). oo eeee oo s e s e e s e e ses e e s eesenen LS
SP-4 FOURTH PUMP INSTALLATION & OPERATIONAL INSPECTION (ON THE
SAME DAY ). oo e e oo s s s e s e e e s eeesenen LS
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SP-5, PUMP INSTALLATION AFTER REPAIR & OPERATIONAL INSPECTION:
1.0  Description:

The Contractor shall provide all labor, materials and equipment required to transport the pump
from the pump maintenance facility to the pump station, connect the pump to the electrical
supply and monitoring equipment, and all labor, materials and equipment to off-load the pump
from a truck and place the pump into the sump onto its bracket (including any crane services).
The Contractor shall provide transportation and provisions for off-loading and handling the
pump at the site and the pump maintenance facility. A flatbed truck or trailer of adequate weight
capacity shall be available for transport following on-loading by the pump maintenance facility.
The pump shall be properly shackled down on the truck bed for transport. Contractor shall
transport pump to the pump station.

The Contractor shall verify the correct rotation and proper operation of the pump once installed.

Removal of lockout tagout devices shall be via OSHA approved lockout/tagout procedures (29
CFR 1910.147)

Traffic control may be required at some pump stations and provisions for flagging motorists shall
be provided by the Contractor. The Town may provide a traffic control plan if the Town deems
necessary.

Each repaired pump prior to reinstallation shall pass an internal pressure leak test at a PSI not to
exceed that recommended by the manufacturer for the specific model pump. The Town shall be
notified and invited to witness the testing and provided with written report documenting the results
of the testing.

A motor and cable insulation test for moisture content and insulation defects utilizing a Megger
on the motor leads shall be performed prior to pump submergence. The Town shall be notified and
invited to witness the testing and provided with written report documenting the results of the
testing

Prior to submergence, the pump shall run dry to establish correct rotation and mechanical integrity.
Non load currents will be recorded for each phase winding.

A written report with all of the testing results shall be submitted to the Town with each pump at
the time of delivery.

Sump grating, if applicable, shall be removed and the open sumps in public accessible areas shall
be secured and roped off with yellow caution tape prior to commencing pump installation.

Using another pump at the station or via a rental pump, the sump area shall be pumped down to
the low level float elevation for access to the pump lifting shackle. This shall be done after the
approval by and under the supervision of the Town Project Manager. Prior to connecting the
wiring at the sump disconnects, markings on both electrical supply wiring and sensor monitoring
wires shall be verified.
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The pump shall be carefully placed on its mount using the manufacturer mounted 3 point shackle
assembly with a crane of adequate capacity for the weight of the specific pump.

Once the pump is placed in the sump, the additional pumping shall be ceased and the sump
allowed to return to its normal static level. All other pump controls shall be verified to have
been returned to automatic control. After confirmation of rotational and operational tests, sump
grating shall be replaced and caution tape removed.

Payment shall be for full compensation for each pump installation after repair, and shall include
all aspects of specification SP-5.

2.0  Payment:

Payment for the item Pump Installation After Repair & Operational Inspection will be at a lump
sum unit rate.

Payment will be made under:

SP-5 PUMP INSTALLATION AFTER REPAIR & OPERATIONAL INSPECTION ........... LS

SP-6, PUMP REBUILD VARIABLE DIAMETER:

The Contractor shall provide all labor, parts and materials required to fully rebuild a horizontal
287,307, and 36” diameter pump and a vertical 30” diameter pump per the manufacturer’s
specifications. At minimum, the pump rebuild shall include the disassembly and reassembly of
the pump, replacement of all O rings, main bearings, upper bearings, thrust bearings, dresser
couplings, mechanical seals, lip seals, and lubricants, impeller repair, impeller static balance,
inspection of shaft, replacement of zinc/sacrificial anodes (if applicable), cleaning and painting
the pump with two part epoxy. Any pump motor rebuild work needed will not be included in this
special provision. All necessary tests shall be conducted to ensure proper functionality of the
pump prior to installation. Testing results/reports shall be submitted to the Town for review and
approval. Installation of the rebuilt pump is covered under SP-5.

All rebuilt pump work as described herein shall be warranted for one (1) year by the Contractor
against defects in material and workmanship, under normal use and service from the date of
installation by the Contractor and acceptance by the Town. Any labor, materials, tools, or
equipment necessary to perform any warranty work, including pump removal, transport and
reinstallation of the pump, will be paid for by the Contractor and shall be no additional cost to the
Town. During the time of any warranty repair work, if the Town requests a rental pump, this shall
be provided by the Contractor at no additional cost and will meet all specifications of SP-7, Pump
Rental. The one-year warranty period will begin once the rebuilt pump is fully operational,
properly functioning, and accepted by the Town.

Payment shall be for full compensation for each 28, 30” and 36 diameter pump rebuilt.

SP-6 PUMP REBUILD 28” DIAMETER ......cccuviiiieeeee ettt EA
SP-6 PUMP REBUILD 30” DIAMETER .....cccutiiiiieeeee et EA
SP-6 PUMP REBUILD 30” DIAMETER VERTICAL ......ccocciiiiiiiiiieeeeeeeee e EA
SP-6 PUMP REBUILD 36” DIAMETER .....cccutiiiiiie ettt EA
Stormwater Pump Station On-Call Maintenance Services Special Provisions
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SP-7, PUMP RENTAL:
1.0 Description:

When required by the Town, the Contractor shall provide and coordinate all equipment, labor
and all logistics required to facilitate pump rental(s) when no pumping equipment is operable at
any individual pump station. The rental pump or multiple rental pumps shall at a minimum have
the capacity to move stormwater at the same specification (GPM-gallons per minute) of at least
one individual pump in the given pump station. The rental pump(s) must have the ability to
pump the water from the sump area to the nearest outlet water body. Additional hoses, piping
and other ancillary equipment required to facilitate discharge to the outlet water body shall also
be provided.

The Town will request the rental pump from the Contractor by means of a written request in the
event of an emergency. The Town will contact the Designated Representative via telephone call
and will follow up with an electronic mail, which will constitute as written authorization for
requesting emergency pump rental services. When requested in writing by the Town, the
Contractor shall have 48 hours to be onsite with rental equipment and in full operation. The
rental pump(s) and its ancillary equipment shall be fully self-sufficient in its operation. If the
Contractor fails to have the equipment on site and operational within 48 hours of the Town’s
written notification, the Contractor shall be subject and liable for liquidated damages at a rate of
$1,500.00 dollars per day for each day accruing until the rental pumping equipment is fully
operational to the Town’s satisfaction. The Contractor must ensure that any rental pumps needed
are readily available in the event of an emergency and it will be the Contractor’s responsibility to
reserve the necessary pumps. The Town must also approve the rental pump company in writing
prior to the rental. The Contractor shall also be responsible for all maintenance and repairs of the
rental equipment during its operation, including consumables such as, but not limited to, fuel and
oil. This specification includes all transportation to and from the site and setup and teardown
costs of the rental pump(s).

2.0 Payment:

Payment for the item Pump Rental shall be full compensation for each pump equivalent rental
and shall include all aspects of specification SP-7, and will be at a weekly rate.

Payment will be made under:

SP-7 24,000 GPM PUMP EQUIVALENT RENTAL.....cccooiiiiiiiieiieeeeeeeeeeee WEEK
SP-7 33,660 GPM PUMP EQUIVALENT RENTAL .....cocoiiiiiiiiee e WEEK
SP-7 22,000 GPM PUMP EQUIVALENT RENTAL......ccooiiiiiiiieiieeieeeeeeee e WEEK
SP-7 44,883 GPM PUMP EQUIVALENT RENTAL .....oooiiiiiiiiiee e WEEK
Stormwater Pump Station On-Call Maintenance Services Special Provisions
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SP-8, ROUTINE PUMP STATION INSPECTION AND MAINTENANCE:
1.0  Description:

The work covered by this special provision consists of the Contractor providing all labor, properly
skilled and licensed operators/technicians and hand equipment necessary to perform routine
inspections and maintenance of the pump stations.

The generator and SCADA monitoring systems are regularly inspected and maintained by others
and are not part of this Contract, unless otherwise noted below.

This line item shall include two technicians and a vehicle for all routine pump station inspections
and maintenance. All inspections and routine maintenance shall be done according to
manufacturer’s recommendations and the Town’s Operation and Maintenance Manual pertaining
to each pump station.

Level A Routine inspection and maintenance (recommended quarterly) will include, but is
not limited to:
e Checking for pump vibration
e Recording incoming voltage to the pump and motor running current/amperage, if
applicable
Checking for warning lights on pump monitor
Recording run time of pump on control panel
Checking pump controller for alarm triggers
Inspecting the sump pump in the pump house monthly to ensure proper function
Inspect floats for debris, etc.
Operate transfer switch
Operate each starter
Log elapsed time meters
Exercise the pump with auxiliary power supply (generator)
Visually inspecting any flood control devices at the pump station (i.e. sluice gates, weir
gates, flap gates, etc.) for any obstructions
e Exercise the flood control devices to ensure proper operation
e Checking operation of pumps using floats to step the pumps on and off

Level B Routine inspections and maintenance (recommended semi-annually) will include,
but it not limited to:
A. All items listed in the Level A inspection and maintenance
B. Control System
a. Go through control sequences for all scenarios to verify control program
including load shed, emergency operation
b. Inspect surge protection
c. Verify each alarm to SCADA
C. Switchboards, Panel boards
a. Clean all buses. Review for signs of overheating
b. Operate each breaker to review mechanical operation

Stormwater Pump Station On-Call Maintenance Services Special Provisions
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c. Tighten all connections & torque lugs to spec for wire used

d. Thermal scan equipment under load

e. Review cable insulation for wear
D. Dry Type Transformers

a. Clean coil

b. Tighten all connections & torque lugs to spec for wire used

c. Review coil for any hot spot indications
E. Transfer switches- automatic

a. Clean buses

b. Tighten all connections & torque lugs to spec for wire used

c. Review all functions, including timed functions and load shed
F. Transfer switches- manual

a. Operate breakers

b. Clean buses

c. Tighten all connections & torque lugs to spec for wire used
G. Pump Disconnects

a. Check exposed cables and strain reliefs for condition

b. Inspect inside of disconnect switch boxes and clean any debris

c. Operate switches

d. Operate floats and verify lockout

H. Starters
a. Clean all buses and equipment
b. Tighten all connections & torque lugs to spec for wire used
c. Lubricate all operators
d. Inspect starting and running contacts. Replace as needed
e. Check pilot lamps. Replace as needed
f.  Verify timing relays for start to run operation

I.  Conductors
a. Review all cables for signs of insulation degradation
b. Tighten all connections & torque lugs to spec for wire used
J. Pumps
a. Visually inspect power cables and sensor cables
K. Gates and Valves
a. Inspect, Operate, and Service Gates & Valves
L. Rain Gauges
a. Inspect and Clean
b. Verify SCADA connectivity and reporting

Contractor shall submit to the Town a detailed routine pump station inspection report stating all
areas of the pump station that were inspected, any required recorded data, and outline any areas
that should be addressed and provide recommendations for any repair, maintenance, or
replacement work needed. The Contractor must submit the detailed report and any supporting
information or documentation to the satisfaction of the Town.

Any routine maintenance work that must be performed immediately shall be expeditiously

communicated to the Town Project Manager via telephone and electronic mail in order for the

Stormwater Pump Station On-Call Maintenance Services Special Provisions
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Town to authorize the work prior to the Contractor performing the work. The Town will
authorize the Contractor to perform any work via a written Job Order.

2.0 Measurement:

The measurement of the routine pump station inspection and maintenance will be all inclusive of
all travel to and from the site, all overhead, profit and benefits, and all consumables, fuel, all tools,
equipment and instrumentation necessary to perform electrical work under this Contract. No
separate measurement will be made for fuel, oil or maintenance of the vehicle.

Payment shall be for full compensation for each routine pump station inspection and
maintenance, and shall include all aspects of specification SP-8.

3.0  Payment:
Routine Pump Station Inspection and Maintenance will be paid for at a lump sum unit rate.

Payment will be made under:

SP-8 LEVEL A ROUTINE PUMP STATION INSPECTION AND MAINTENANCE......LS
SP-8 LEVEL B ROUTINE PUMP STATION INSPECTION AND MAINTENANCE ...... LS

SP-9, LABOR RATES:

All necessary labor shall be included in the unit costs of each line item, however it may be
necessary for additional services and thus the following rates shall apply.

The work covered by this special provision consists of the Contractor providing all labor, properly
skilled and licensed operators/technicians and hand equipment necessary to perform the scope of
work of this Contract.

INDUSTRIAL/COMMERCIAL ELECTRICIAN:
1.0 Description:

Industrial/Commercial Electrician shall be defined as those employees of the Contractor whose
normal work duties includes work of an industrial/commercial electrician. This line item shall
include two technicians and a vehicle for all routine inspections and maintenance electrical work
(i.e. control system, switchboards, panel boards, dry type transformers, automatic and manual
transfer switches, starters, conductors, etc.), as well as, disconnecting and reconnecting the
electrical supply and monitoring equipment to the pumps.

2.0 Measurement:

Measurement of Industrial/Commercial Electrician will be the actual number of hours worked on
the project. This measurement will be all inclusive of all travel to and from the site, all overhead,

Stormwater Pump Station On-Call Maintenance Services Special Provisions
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profit and benefits, and all consumables, fuel, all tools, equipment and instrumentation necessary
to perform electrical work under this Contract. No separate measurement will be made for fuel, oil
or maintenance of the vehicle.

3.0  Payment:
Industrial/Commercial Electrician will be paid for at the hourly rate bid.
Payment will be made under:

SP-9 INDUSTRIAL/COMMERCIAL ELECTRICIAN ...c..cociiiiiiieieicicicienesceeeeeeee HR

DESIGNATED REPRESENTATIVE:

1.0 Description:

The Designated Representative shall be defined as the Contractor’s project manager and the one
point of contact between the Town and the Contractor for the duration of the Contract. The Town
will on occasion request on-site meetings with the Designated Representative to determine scopes
of work for future job orders. The Town will request on-site meetings by method of email or
telephone. This line item shall include the Designated Representative and a vehicle for all on-site
meetings with the Town.

2.0 Measurement:

Measurement of Designated Representative will be the actual number of hours worked while on-
site with the Town for project scope meetings. This measurement will be all inclusive of all travel
to and from the site, all overhead, profit and benefits, and all consumables, fuel, all tools,
equipment and instrumentation necessary to perform on-site project scope meetings under this
Contract. No separate measurement will be made for fuel, oil or maintenance of the vehicle, or any
additional time spent by the Designated Representative for project work under this Contract (i.e.
creating proposals, cost estimating, additional site inspections, invoicing, or any other project
management activities).

3.0  Payment:
Designated Representative will be paid for at the hourly rate bid.
Payment will be made under:

SP-9 DESIGNATED REPRESENTATIVE ......ccooiiiiiiiiiiiiiiiicieecccecceeeiee HR

Stormwater Pump Station On-Call Maintenance Services Special Provisions
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SP-10, COMMERCIAL DIVING SERVICES:

1.0 Certification:

All work shall be done in accordance with OSHA CFR 1910, Subpart T, and the Association of
Diving Contractors Consensus Standards for Commercial Diving and Underwater Operations
(Sixth Edition, 2016, Revision 6.2 or most recent).

2.0 Documentation:

The diving Contractor must provide written documentation of insurance requirements. It is
required in writing that the Contractor shall conduct the operation according to all appropriate
regulations in Section 1.0 of this specification. These documents shall be submitted with a dive
plan.

3.0 Evaluation:

The diving Contractor shall provide a scope of work with reasonable detail of the specified
underwater operation. A dive plan shall be provided to identify the method of accomplishing the
underwater work requirement, the number of persons deployed at the dive site, the type of
equipment utilized, and the manner in which the diving Contractor will provide the Town with a
record of performance. The dive plan shall include a list of equipment intended to be utilized on
the job. That list must include: an emergency or back-up diving air compressor system or an
emergency high pressure air bank with regulation (to ensure there is an immediate air supply to
the divers should the primary air source fail), a wireless, or two- or four-wire continuous talk
communication system, the use of 'bail-out' bottles for all diver personnel except when the diver
is using a heavy-weight diving outfit or is diving in a physically confining space. The Town may
request a topside video monitor and video recorder inspection. The diving Contractor shall
furnish the video equipment if video recording of underwater operations is requested by the
Town.

Payment shall be for full compensation for commercial diving services, and shall include all
aspects of specification SP-10.

4.0  Payment:

Payment for the item Commercial Diving Services will be at an hourly rate.

Payment will be made under:

SP-10  COMMERCIAL DIVING SERVICES ......oooiiiiieieeeeeeeeeeeee e HR
SP-10 COMMERCIAL DIVING SERVICES (Requiring Confined Space Entry) ................ HR
Stormwater Pump Station On-Call Maintenance Services Special Provisions
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EXHIBIT E

SPECIFICATIONS FOR EXISTING EQUIPMENT

Locations of Pump Stations and Pump Manufacturer Information (As of June 2011):

Jarvis Creek Pump Station

4 Natures Way

Hilton Head Island, SC 29926

4 Each MWI Pumps
Diameter 36” - Horizontal
Horsepower 250

CFS 100

GPM 44,883

RPM 514

Shipyard/ Cordillo Parkway Pump Station
Located within Shipyard PUD

31 Cordillo Parkway

Hilton Head Island, SC 29928

3 Each MWI Pumps
Diameter 30” - Vertical
Horsepower 125

CFS 49

GPM 22,000

RPM 600

Wexford Pump Station
Located within Wexford Plantation PUD

54 Yorkshire Drive

Hilton Head Island, SC 29928

2 Each MWI Pumps

Diameter 30” - Horizontal
Horsepower 200

CFS 75

GPM 33,660

RPM 588

*Pump #1 will be under a 90-day manufacturer warranty and must be transported to MWI
Corporation in Vero Beach, Florida for all warranty services at the time of this RFP.

Sea Pines/ Lawton Canal Pump Station
Located within Sea Pines PUD

179 Greenwood Drive

Hilton Head Island, SC 29928

3 Each MWI Pumps
Diameter 28” - Horizontal
Horsepower 100

CFS N/A

GPM 24,000

RPM 600

*Currently maintained by Community Service Association (CSA)
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11. General Pump Information:

The equipment to be serviced under this Contract includes submersible electric axial flow propeller
pumps, 3-phase electric starters, and additional accessories as specified herein.

The Contractor shall show the ability to maintain and repair the following equipment:

1. Number of Pumps: 12

2. Pumping Capacity: Up to 44,883 GPM each
3. Pump Speed: Up to 600 RPM

4. Motor Power: Up to 250 HP

5. Gross weight Up to 15,000 Ibs each

Typical Pump Specifications:

A. General Description

All of the pumps were manufactured by Moving Water Industries Corporation (MWI), 201 N Federal
Highway, Deerfield Beach, FL 33441-3624. At this time, MWI is the only company able to manufacture
replacement parts for MWI pumps, therefore all replacement parts must be ordered from MWI. Any the
pumps that must be taken to the MWI facility for repair work must be transported to 775 S.W. 9 Street

(Oslo Road), Vero Beach, Florida, 32968 (Phone: (772) 770-0004).

1. The pump and submersible electric motor assemblies were built to conform to the following
mechanical characteristics:
a. Motor rotor and pump propeller are both mounted on a single shatft.
b. Motor stator housing is attached and registered to the bearing box.
c. Lower thrust bearing is either a multiple angular contact ball bearing assembly or a
single deep groove ball bearing to carry thrust and radial shaft loads.
d. Upper motor bearing is a deep groove ball bearing.

2. Pump and motor assembly are suited for continuous submerged service to a depth of 60 feet.

3. Pump and motor have a slip type flange for easy removal.

B. Typical Pump Construction Specifications

1. Major pump components were manufactured of steel conforming to ASTM A242/588, AISI
1045, and AISI 300 series stainless steel.

2. The propeller bowl assembly section is a single stage, assembled unit consisting of venturi
housing and propeller hub manufactured largely from ASTM A242/588 alloy steel, and the
propeller blades are manufactured of AISI 300 Series stainless steel. Propeller shafts are AISI
1045 steel with stainless steel inlay at the seal surface or AISI 400 series stainless steel. The thrust
bearing assembly is contained in a machined bearing housing, centrally supported by flow
straightening vanes in the propeller bowl assembly.

3. The venturi was fitted with a machined, removable housing liner of AISI 300 Series stainless
steel of no less than the pitch length of the propeller. The propeller was balanced and secured firmly
to the taper shaft with alignment key and locknut. The propeller shaft conforms to ASME Code for



transmission shafting to transmit full load torque and shall have additional safety factor for shock
loads.

4. BEARINGS- The motor/pump shaft is located by an upper deep groove ball bearing for radial
support and lower dual angular contact bearings or a single deep groove ball bearing for radial and
thrust support. The shaft bearing assembly was sealed, grease lubricated, and designed for a life of
100,000 hours. The thrust bearing/shaft assembly is contained in a machined bearing housing
centrally supported by flow straightening vanes in the propeller bowl assembly. The bearings are
protected against sand particle intrusion with a lip seal and mechanical seal.

5. SEALS - Each pump was provided with two mechanical rotating shaft seal systems operating
independently; the seals run in an oil reservoir. Lapped seal faces were hydrodynamically
lubricated. The lower seal unit, between the pump and oil chamber, contains one stationary and one
positively driven rotating ring. The upper seal unit, between the oil sump and motor housing,
contains one stationary ring and one positively driven rotating ring. Each interface is held in contact
by its own spring system. A lip seal between the lower mechanical seal and impeller was provided.
Both mechanical seals are comprised of a carbon rotating ring and a ceramic stationary ring. The
seals require neither maintenance nor adjustment, but may be easily inspected and replaced. The
following seal types are not acceptable nor equal to the dual independent seal specified: shaft seals
without positively driven rotating members; or conventional double mechanical seals containing
either a common single or double spring acting between the upper and lower units

6. WELDMENTS- All manufacturer’s weldments are continuous and full penetration.
All flanges were welded inside and out. All slag was removed and undercutting not allowed to
exceed 15% of material thickness.

7. Some complete pumps were painted with Bitumastic enamel equal to Zophar Triple A, however,
others may have been coated with a ceramic paint as specified per the manufacturer.

C. Motor Specifications

1. Motor Characteristics
Power: Up to 250 HP
Voltage: 277/480
Frequency: 60 Hz
Service Factor: 1.15
Minimum L10 Bearing Life: 100,000 Hours
Insulation Class: F
Time Rating: Continuous
Type: Squirrel Cage Induction
Air Filled
Stator Winding shall be Vacuum Pressure Impregnated.

2. Material of Construction
a. Motor Casing: AISI 300 Series stainless steel
b. Motor wire junction box: AISI 300 Series stainless steel

c. Nuts & Bolts: AISI 300 Series stainless steel
d. Lifting Loop: AISI 300 Series stainless steel
e. Retrieving/Lifting Hook: ASTM A242/588 supplied loose

3. Cable Entry and Seal



a. Power and instrumentation cables enter the top of the motor. Cables are encased in
conduit, to protect it from potentially damaging substances in the pumped liquid, or hang
in the discharge can utilizing a strain relief clamp at the motor. The assembly is located in
the pump top, and direct the cable axially upwards. Several feet of power and
instrumentation cable is provided above the cable entry.

b. The primary cable seal is comprised of a single cylindrical elastomer grommet flanked
by washers, all having a close tolerance fit against the cable outside diameter and the entry
inside diameter and be compressed by the entry body. The secondary cable seal is an
elastomer material poured and set around the individual cables. The cable entry junction
chamber and motor is separated by a stator lead isolation plate and bearing holder which
isolates the motor interior from foreign material gaining access through the pump top.

c. The junction chamber was sealed from the motor by an elastomer grommet compression
fitting for each cable.

d. An intermediate wire junction box was included for each pump for connection between
the pump and control as located in the plans.

4. Thermal/ Moisture Protection
a. Three motor winding thermostats are in the stator windings, one sensor in each stator
phase. The thermostats were installed in series so as to able to operate an alarm and stop
the pump when any of the three sensors individually fail.

b. Each pump is equipped with moisture detection in three locations; the oil chamber; the
motor housing; and the motor junction box.

c. The thermal and moisture detection systems are individually able to operate an alarm
and stop the pump.

D. Typical Pump Discharge Can

1. The pumping assembly is contained within a steel discharge housing manufactured of at a
minimum ASTM A242/588 alloy steel. This diameter is of sufficient size to allow ready
removal/reinsertion of the pump assembly.

2. The suction bell at a minimum was manufactured from ASTM A242/588 alloy steel. The inlet
bell was designed and constructed to minimize vortex formation by maintaining equal pressure and
velocities across the entrance. It may also include an adjustable leg stand capable of bearing the
weight of the pump and water pressure developed by the pump. The entrance includes bars placed
across the bell mouth to prevent entrance of large sticks, logs, debris, etc.

3. The discharge can assembly is configured to be adequately braced to withstand the water
pressure developed by the pump. The assembly is equipped with a waterproof cable entry device
to carry power and control cables through the casing.

4. A discharge bracket is incorporated with each can to connect to the discharge piping.

5. The discharge can housing is equipped with lifting loops or eyes for handling of the can for
installation.



6. The complete pump discharge housing was painted inside and outside with Bitumastic
enamel equal to Zophar Triple A, however at certain locations a specify epoxy or ceramic paint
may be specified per the Manufacturer.

E. Electrical Appurtenances

Each pump station is also equipped with certain starters, disconnects and transfer switches that shall be

included in the scope of this Contract.

I11. General Specifications for Motor Repairs:

These Model Repair Specifications are intended to cover routine repair and rewind of low-voltage random-
wound three-phase AC squirrel cage induction motors. The Contractor shall use these general
specifications as a guide for pump motor repair.

Electric Motor Model Repair Specifications
DOE/BP-2748

The following Model Repair Specifications contain:

1. Introduction (Introduction and General Requirements)

2. Repair Procedures (Required procedures)

3. Quality Control (Requirements for Calibration, Materials, and Documentation)

4. Motor Repair Form (For Town to describe the motor's condition, operating environment, and
desired service)

5. Glossary

Sections 1-4 are part of the package that accompanies the motor to the service center. The glossary
(Section 5) is intended for the Town's benefit and is not necessary as part of the documentation
accompanying the motor.

1.0 INTRODUCTION

1.1 SCOPE

These Model Repair Specifications lists the suggested minimum requirements for the repair and overhaul
of low voltage random wound three phase AC squirrel cage induction motors, which are sent for repair. It
pertains to motors with anti-friction bearings (ball and roller) only.

1.2 INTENT
The intent of these Model Repair Specifications is to achieve a consistent, high quality diagnosis, repair
and/or overhaul of a motor, and to return it to good operating condition with a minimum of delay and cost.

Not all repair situations can be covered in these Model Repair Specifications. In the absence of specific
instructions, the requirement shall be to restore the motor to as-manufactured condition.

1.3 REFERENCE DOCUMENTS
The references to be used in conjunction with these Model Repair Specifications are the latest editions of
the following:

UL UL674 Electric Motors and Generators For Use In Hazardous Locations
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EASA AR100-1998 Recommended Practice for The Repair of Rotating Electrical Apparatus

IEEE IEEE Std. 43, Recommended Practice for Testing Insulation Resistance of Rotating
Machinery
IEEE Std. 112, IEEE Standard Test Procedure for Polyphase Induction Motors and
Generators

ISO ISO Std 1940-1, Mechanical Vibration - Balance Quality Requirements of Rigid Rotors

NEMA NEMA Std. MG-1, Motors and Generators
ABMA ANSI/ABMA Std. 7, Shaft and Housing Fits for Metric Radial Ball and Roller Bearings

1.4 HAZARDOUS LOCATIONS

Motors intended for use in hazardous locations will have a nameplate to that effect. The repair work shall
be done in a facility which has been certified by the Underwriters Laboratories to meet the requirements of
UL674 Qualification of Facilities Engaged in the Repair of Electric Motors and

Generators for use in Hazardous Locations. If the explosion-proof characteristics of the motor are not to
be maintained, then the nameplate shall be altered to reflect this, and the motor will no longer be considered
suitable for use in hazardous areas.

1.5 GENERAL

1.5.1 Unavoidable Degradation

During the course of repair, if any damage is found which cannot be fully repaired, the Town's approval is
required before proceeding. Likewise, if any repair is indicated which may result in a permanent
degradation of efficiency or other performance parameters, the Town's approval is required before
proceeding.

1.5.2 Operating Environment

If this motor operates in severe environmental conditions, it will be indicated on the accompanying motor
repair form. No repair methods or materials may be used which make the motor more vulnerable to these
conditions than it was as originally built.

1.5.3 If Powered by an Inverter

If "Powered by ASD" is checked on the accompanying Motor Repair Form, this motor is powered by a
pulse-width-modulated inverter. The windings shall be sufficiently insulated and supported to withstand
this type of power supply. Magnet wire must be of a design intended for inverter duty. The wire
manufacturer and specification shall be reported to the customer.

1.5.4 Subcontracted Work

If any work is to be subcontracted (e.g., rotor balancing) or any subassemblies (e.g., formed coils) are to be
provided by outside sources, the Town shall be advised of the providers of these parts/services as soon as
it is known they are required. The Town must approve all subcontracted work in writing prior to performing
the work.

2.0 REPAIR PROCEDURES



2.1 DOCUMENTATION

2.1.1 Repair Forms

The motor will be accompanied by a Motor Repair Form which will list the perceived problems, the
operating environment, the urgency of the repair, past problems where applicable, the required repair, cost
constraints, missing parts and the person within the Town's organization to be contacted about the repair.
This form shall be used as a guide for the repair. A sample is included in Section 4 of these specifications.

During repair, actions and findings will be recorded on a Repairer's Tracking Form. It shall contain records
of all the work done, problems noted, checks and measurements taken during the work, repairs carried out
and the final tests conducted prior to shipping. Requirements for the work, checks and tests are listed in
following sections. A sample of a Repairer's Tracking Form developed by EASA is included after the
Motor Repair form.

2.1.2 Expanded Work Scope

If tests and inspection indicate problems beyond the initial scope of the listed repair, then the designated
person shall be contacted and given a description of the problems, plus an estimate of their effect on delivery
and costs.

2.1.3 File
The repairer will keep a copy of the Motor Repair Form and the Repairer's Tracking Form in the file for
the particular job.

2.2 INCOMING INSPECTION
On receipt of the motor and after reading the Motor Repair Form, the repairer shall do the initial tests set
out below, plus any other tests indicated by the form.

2.2.1 Intent
The intent of the initial tests shall be to determine and record the probable cause of failure, if any, to
document certain pre-repair parameters, and to determine what work is required.

2.2.2 Visual
A visual inspection shall be made to assess the general condition of the outside of the motor for cracks,
broken welds and missing parts.

2.2.3 Insulation to Ground
An insulation resistance test to ground shall be performed, at a voltage suitable for the motor's voltage
rating and the apparent condition of the motor. The testing shall be as follows:
* The initial test voltage shall be 500 volts DC.
» For motors where there is more than one winding, the insulation shall also be tested between
windings, at the test voltage appropriate to the lower voltage winding, with other windings
grounded.

* The duration of the insulation test shall be one minute. The temperature shall be recorded.

2.2.4 Bearings
The shaft shall be manually rotated to check for any obvious problems with the bearings or shaft.

2.2.5 No Load Run



If possible, the motor shall be run on no load, at nameplate voltage and checked for balanced currents and
vibration. The readings shall be noted on the Repairer's Tracking Form.

2.3 DISMANTLING

2.3.1 Identify Problem
After the incoming inspection, the motor shall be dismantled to the extent needed to either fully identify or
repair the problem, or to do the specified overhaul.

2.3.2 Markings
End brackets and frames shall be clearly match-marked with numerals or letters.

2.3.3 Parts Storage
Bolts and small parts shall be stored in dedicated containers and parts from other jobs shall not be kept with
them.

2.3.4 Insulated Bearings
If the motor has insulated bearings, note which, if any have the insulation deliberately bridged. The
insulation resistance of each insulated bearing shall be at least 10 megohms with a 500 volt DC test.

2.3.5 Dowels
If dowels or fitted bolts are used to ensure accurate fits, the location of these pieces shall be identified.

2.3.6 Explosion Proof

Repairer must be certified by UL for repair of explosion-proof motors. For motors certified for hazardous
locations, extra care shall be taken to ensure that joints and flame paths are not damaged during the work.
If damage requiring other than normal repair is found, Town shall be notified before proceeding with repair.

2.3.7 Rotor Removal
For horizontal motors where the shaft rotor assembly is too heavy to be removed easily by hand, one or two
cranes shall be used to move the shaft, with a close fitting pipe installed over one end of the shaft to act as
a shaft extension. Attention shall be paid to the following:

» Care shall be taken that the slings do not damage the bearing surfaces or the rotor.

» Under no circumstances shall the stator windings be touched by any of the parts being moved.
2.4 VERTICAL MOTORS
Vertical motors shall be dismantled according to the manufacturer's instruction book. The assembly of
vertical motors is critical. Particular attention shall be paid to, and records kept of:

* The amount of rotor lift (end play);

» The make and types of bearings, particularly the thrust bearings including orientation of thrust
bearings;

» The arrangement of the thrust and guide bearings, including specially ground mating surfaces;
» The axial and radial clearances (fit) to the shaft and housing;

* The method of lubrication of both upper and lower bearings;
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* The method of bearing insulation, if any, and

* Any other particular features of the motor configuration.

2.5 WINDING REMOVAL

2.5.1 General
For motors that are to be rewound, the core shall be stripped, cleaned, tested and repaired.

2.5.2 Take Data
Winding data shall be recorded so as to permit replicating original configuration.

2.5.3 Core Loss

A core loss test shall be done on all stators both before and after stripping and iron repair, to check for
damaged interlaminar insulation. The tests shall be done at a flux density of 85,000 lines per square inch
rms. Exciting current and watts loss shall be recorded each time, as well as a physical check carried out for
hot spots. If data from previous tests are available, the results shall be compared. Testing at other flux
densities may be done if previous data is available.

If hot spots exceed 15°C above the average temperature after 10 minutes, or losses are excessive overall
either before or after stripping, the situation shall be discussed with the Town before proceeding further.
For a core without any hot spots, the losses after stripping shall not be more than

10% higher than the pre-strip losses. To avoid misleading results, the second core loss test should not be
done until the core has been cleaned and dried.

2.5.4 Burn Out

The winding shall be burned out in a controlled temperature burnout oven where the part temperature is
limited by means of fuel control and supplementary (water spray) cooling to 360°C (680°F) for organic
(C3) or 400°C (750°F) for inorganic (C5) interlaminar insulation. If a higher temperature is deemed
necessary, repairer shall reference communication or documentation from the motor manufacturer
indicating that the core iron can safely withstand the temperature.

2.5.5 Aluminum Frame
Frames may be chemically stripped if burnout facilities are not available. Other methods of stripping may
only be used with Town approval.

2.6 CORE PREPARATION

2.6.1 Cleaning
The stripped core shall be cleaned of all foreign material, such as insulation debris, and dried.

2.6.2 Iron Damage
All obvious iron damage, plus any problems indicated by the core loss tests, and significant frame damage,
shall be reported to the Town before proceeding further.

2.6.3 Method of Repair
The method of repair to damaged cores shall be discussed with Town and shall be chosen from the
following:



* Grinding- Selective grinding with a small sharp power tool.

» Spray between laminates- Separating laminations and re-insulating with spray-on inter-laminar
insulation.

* Mica between laminations- Inserting split mica between the laminations.
* Restacking- Restacking, with deburred laminations and new inter-laminar insulation.

2.6.4 Core Loss Test
A final core loss test shall be done as described in sub-section 2.5.3.

2.7 REWINDS

2.7.1 Winding Details
The total cross sectional area of a turn, the turns per coil, the span and connection of the coils shall not be
changed without authorization from the Town.

2.7.2 Thermal Class
Class F or higher system materials shall be used throughout. Windings which were originally Class
H shall be replaced with a Class H rewind.

2.7.3 Sensors
Temperature sensing devices shall be replaced with devices comparable to those previously used.

2.7.4 Explosion Proof

If the temperature class of the insulation of an explosion-proof motor has been increased, a temperature
sensor shall be installed to monitor and limit the motor surface temperature to the original maximum
external temperature. The motor shall be tagged with a warning to the operator that to maintain the
hazardous area classification, the sensor must be connected to shut down the motor.

2.7.5 Insulation Materials
Insulation shall include, as a minimum, the following components:

* Turn insulation- Multiple build coating turn insulation of polyamide, polyimide or a combination
of both over polyester, or equivalent;

* Slot Liner- Slot liner extending at least one quarter inch past each end of the slot;
» Separator- Center strip or separator between the top and bottom coil sides in a slot;

* Wedge- A top piece to hold the coils in the slot (where needed, a bottom filling piece shall be
used to make up any extra space in the slot); and,

» Phase Barriers- Phase barriers between end turns of different phases (these shall be trimmed to
permit clear airflow).

2.7.6 End Turns

The end turns shall be fully compacted so that there are no loose wires. Both sets of end turns, plus leads
and jumpers, shall be laced tightly together so that each coil is tied securely to the two adjacent coils.
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2.7.7 Connections
All connections shall be brazed with materials that will not be subject to corrosion in the specified operating
environment. They shall have no sharp edges and shall be insulated.

2.7.8 Winding Test

Before impregnation, the winding shall be tested to verify that there are no wrong connections or shorted
turns. This may include a surge comparison test, a high potential test, and winding resistance test. Voltage
used shall be as indicated in EASA Recommended Practices for the Repair of Rotating Electrical Apparatus
or other standards approved by Town. Any defects shall be corrected and retested before impregnating.
Test results shall be recorded in the Repairer's Tracking Form.

2.7.9 Impregnation
The rewound stator shall be impregnated in one of the following ways:

* Dip-and-Bake- Double dip-and-bake cycle using resin or varnish and a temperature controlled
bake oven (baking times and temperatures shall be recorded in the Repairer's Tracking Form.)

» Trickle- A trickle epoxy or polyester treatment where the resin is poured into the end turns and
slots of a vertically inclined stator, which has been heated with controlled electric current to assist
in curing the resin.

* VPI- Vacuum Pressure Impregnation (VPI) treatment.
2.8 ROUTINE OVERHAULS

2.8.1 Testing
After dismantling, the following procedure shall be followed:

» Winding and cooling ducts shall be cleaned, dried and inspected.
* Winding insulation resistance shall be tested at 500 volts DC.

* The duration of the test shall be one minute. The minimum acceptable level after one minute,
corrected to a 40°C reference temperature per IEEE 43, is 20 megohms. Levels less than 20
megohms shall be discussed with the Town.

» If satisfactory levels are not attained, the winding shall be recleaned and dried thoroughly at a
temperature not exceeding 90°C (195°F), and then retested.

» After successful insulation resistance to ground has been achieved, the winding shall be given a
high potential or surge comparison test. Voltage level used shall be as indicated in EASA
Recommended Practice for the Repair of Rotating Electrical Apparatus or other standards approved
by Town.

2.8.2 Cleaning
The components, including the stator windings, shall be cleaned with hot water and a suitable detergent
after heavy deposits of dirt and grease have been removed by scraping and wiping.

If necessary, brushes shall be used to clean small passages in components.

Solvents shall not be used to clean insulation, but may be used on mechanical components of the motor.
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All components shall be thoroughly dried at a temperature less than 90°C (195°F), for as long as it takes to
remove all signs of moisture. For windings, this will be indicated by the insulation resistance stabilizing
after some hours of drying.

2.8.3 Repairs
After satisfactory insulation resistance has been attained, all loose or damaged wedges, slot sticks, coil
supports etc., shall be replaced or repaired.

The winding shall then be given a dip-and-bake using a Class F or higher grade varnish. Immersion and
baking times shall be sufficient to penetrate any cracks and give a sealed durable finish to the insulation.
The repairer shall notify the Town if a dip-and-bake is undesirable.

2.8.4 Other
The routine overhaul of other parts of the motor shall return the parts to good condition.

2.8.5 Reassembly
The assembly of the motor after overhaul is covered in sub-section 2.15.

2.9 ROTOR TEST AND REPAIR

2.9.1 Testing

All rotors shall be given a test for damaged bars, whether the motor is suspect in this area or not. This test
shall apply a stable single-phase voltage to the stator of the assembled motor while the shaft is slowly turned
through at least one revolution. Any fluctuations of stator current in excess of

3 percent shall be investigated further.

Other methods may be used if the stator winding is faulty and it can be shown that they have a good record
of detecting faults.

For motors where electrical or mechanical problems with the rotor are suspected, more sophisticated tests
shall be used. These include one or more of the following:

e Growler tests;

» Current analysis or vibration analysis of a loaded motor;
* Physical examination;

» Ultrasonic examination of the bars and end rings; and,

» Core loss tests (axial current thorough shaft).

2.9.2 Fabricated Cage Repair
Since repair of squirrel cages can be expensive, no work shall be done in this area without Town approval.

2.9.3 Cage Replacement

For cage replacement, the conductive, metallurgical and strength characteristics of both the bar and end
ring materials shall be determined and duplicated. Since changing the rotor resistance or density has major
effects on the motor performance, no change in these is permitted without Town approval.
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Any parts that are to be reused shall be cleaned and examined for defects.

2.9.4 Testing
After fabrication, the joints shall be examined and tested by ultrasonic or comparable means.

2.9.5 Balance
The rotor shall be dynamically balanced to the tolerances listed in sub-section 2.14 of these specifications.

2.9.6 Cast Rotor Repair
A defective cast cage shall not be repaired without prior authorization from the Town.

The method of repair shall be to remove the old cage by chemical means, without damaging the laminations,
followed by re-barring with extruded, aluminum bars and duplicate cast aluminum end rings to give the
same cage resistance as before.

2.9.7 Iron Repairs

Because of the costs involved, this work shall not be done without prior Town approval. If tests or
observation indicate that the laminations have been damaged, they shall be repaired or replaced with new
laminations. Care shall be taken to ensure a consistent air gap.

2.10 SHAFT REPAIR

2.10.1 General

If information on the Motor Repair Form or any tests indicate that there may be a shaft problem, it shall be
tested and repaired or replaced. If there is any risk or uncertainty in the proposed repair method, this shall
be discussed with the Town prior to proceeding.

2.10.2 Requirements
When the work is completed, the shaft shall meet the following criteria:

» Total Indicated Runout- It shall be straight, with a Total Indicated Runout (TIR) when measured
in V blocks, of no more than 0.051 mm (0.002 inch) for up to 41.3 mm (1.625 inch) shaft diameter
and no more than 0.003 inch for larger diameters.

* No Cracks- The shaft shall have no cracks. If ultrasonic, magnetic particle, dye penetrant or
other testing methods are needed to verify this, they shall be documented in repair records.

» Straightness- The shaft shall be straight, parallel and undamaged at the bearing areas. If any
measurable but acceptable deviation from this is noted, it shall be documented in repair records.

* Journal Repairs- Make journal repairs by welding or plating, followed by machining and
grinding, with fit as specified in section 2.11.4.

* Fit To Rotor- The shaft shall be a tight fit to the rotor iron. If there is looseness, the shaft shall
be built up and turned for proper interference fit, or shall be replaced.

¢ Shaft Material- New shafts shall be machined from AISI Gr. C1045 hot rolled steel or better.

For special applications, the service center shall consult with the manufacturer and report
recommendations to Town.
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* Tolerances- Shaft extension dimension tolerances shall be within the limits specified in NEMA
MG-1, Motors and Generators sections.

2.11 ANTI-FRICTION BEARINGS

2.11.1 New Bearings

Anti-friction bearings shall always be replaced. New bearings shall be the same type as originally used,
unless otherwise approved by the Town. If the bearing type, size, sealing, shielding or configuration is
changed, this shall be noted on a supplemental nameplate. If the original bearing race showed pitting from
shaft current, the causes and remedy for this shall be discussed with Town.

2.11.2 Shielding, Sealing
If the method of shielding, sealing or lubricating is to be changed, it shall be approved by the Town.

2.11.3 Clearance
Unless otherwise specified by the manufacturer or Town, C3 clearance bearings shall be used for all
bearings.

2.11.4 Tolerances
Fitting tolerances to the journals and housings shall be per manufacturer's specifications. Out of tolerance
fits shall be restored. (Reference ANSI/ABMA Std. 7-1995 as a guide.)

2.11.5 Heating

The bearing shall be heated, without use of direct flame, to approximately 94°C (200°F) to permit it to be
slid easily onto the shaft up to the shoulder. Bearings with bores under 45mm may be press

fit.

2.11.6 Grease
Greasable bearings shall be lubricated as specified in the EASA Recommended Practice for the
Repair of Rotating Electrical Apparatus or other standards approved by the Town.

Lubrication shall be in accordance with the motor manufacturer's recommendations if available. Otherwise
fill the cavity to 1/3 capacity. The lubricant shall be compatible with both the customer's lubricant and the
lubricant packed by the bearing manufacturer.

2.11.7 Insulated Bearings

Insulated bearing resistance shall be at least 10 megohms. Voltage applied from the megohmeter should
not exceed 500 VDC. Alternately a 115VAC test lamp may be used. No light should be visible from the
lamp filament. (Reference IEEE 112-1996, section 9.4.3. or EASA AR100-1998)

2.12 END BRACKETS

2.12.1 Requirements
End brackets shall fit snugly to the stator frame. Worn dowel holes and rabbet fits shall be repaired.

2.12.2 Tolerances
See section 2.11.4 for the fit of the outer diameter of anti-friction bearings to housings.

2.12.3 Repairs
Repairs to end bracket bearing housings shall be by building up the metal and machining to size. Welding,
plating and sleeving are the accepted methods.
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Epoxies and other compounds shall not be used for locking bearings.
2.13 OTHER DEVICES

2.13.1 Fans
Fans shall be checked for cracks and fit to the shaft or rotor.

Fans shall be firmly fixed to the shaft or rotor by the original factory method, unless there has been corrosion
between dissimilar metals, in which case a new method shall be proposed to the Town. Welding to the shaft
is not permitted.

Repairs to fans shall only be done after discussion with Town.
New fans shall be as supplied by the original manufacturer if available.

Fans used in motors for use in hazardous locations shall be made of material that will not cause sparking,
either by impact or by buildup of static electricity.

2.13.2 Temperature Sensors
Temperature sensors shall be installed in the motor as originally found or as otherwise specified by the
Town.

* Bearing- Bearing sensors shall be of the same type as those removed and shall be located to
sense, as nearly as possible, the highest bearing temperature. If the original bearing sensor was
insulated, the replacement shall also be insulated.

* Winding- Sensor type shall be the same as the original and will usually be located in the end
turns.

2.13.3 Leads
Leads shall be flexible and multistranded, and have at least the same cross sectional area as the original
leads. Temperature class must be the same as original or better.

Main power and accessory leads shall be indelibly marked using the same marking systems as the incoming
motor. If this is illegible, then the system described in NEMA MG-1, Motors and Generators, Section 2
shall be used and a notice describing the system attached to the terminal box. Every effort shall be made to
keep the original direction of rotation.

Lugs, if used, shall be suited for the application and have all cable strands in the lug. No cable strands may
be cut off or bent back to facilitate insertion in the lug.

If crimp lugs are used, the correct make and style of die shall be used for the particular lug, and the correct
compression applied.

2.13.4 Terminal Boxes
Terminal boxes shall be returned to original condition. In particular, the following items must be confirmed.

* Missing bolts and gaskets for both the cover and the motor-to-box joint shall be replaced.
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* On motors certified for hazardous environments, the junction boxes shall be sealed off from the
main body of the motor by a sealing compound approved by UL for this application.

» Damaged flanges shall be repaired. No paint or gaskets shall be left on the flanges of boxes for
explosion-proof motors.

2.13.5 Space Heaters
Space heaters shall be tested for insulation resistance for one minute at 500 volts. A 10 megohm minimum
resistance is acceptable. They shall be tested for correct functioning.

2.13.6 Vibration Sensors
Vibration sensors shall be replaced in their original locations.

2.14 BALANCING
The motor rotor shall be dynamically balanced in a balance stand before assembly of the motor. Balance
criteria include the following:

» Half key- It shall be balanced with a half key in the keyway.

* Tolerance G2.5 (ISO 1940-1)- Generally, the permitted total imbalance is 15W/N/2 = oz in/plane
where W is weight of rotor in pounds and N is operating speed in RPM. (426 W/N/2 gm. in/plane)

* Tolerance G1.0 (ISO 1940-1)- Two Pole rotors should be balanced to 6W/n/2 = oz.in./plane.
(170.4 W/n/2 gm. in/plane)

*  Material removal- If material is removed, structural integrity and fan capacity shall be
maintained.

* Added material- Added material shall be able to withstand the centrifugal forces and be
positioned either in the manufacturer's designated positions and locked in place, or positioned in a
location where centrifugal force will tend to keep the material in place. Weights may be attached
to metallic parts only.

2.15 REASSEMBLY

The assembly of the motor is the reverse of the disassembly process and the following points shall be
observed:

* Match marks shall line up.

* On reinsertion of the rotor, take care not to damage the journals or the stator windings. Cranes,
slings and extension pipes shall be used on heavy rotors. Check axial alignment of stator and rotor
cores.

* Dowels and fitted bolts shall go back into the same holes that they came from.

* Where they can be measured, all air gaps shall be within 10 percent of the average.

* On motors with insulated bearings, the insulation shall be checked and noted. (See 2.11.7)
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* On vertical motors, the lift on the shaft shall be the same as the original manufacturer's setting,
unless Town and the repairer agree that a modified setting would give better performance.

* Motors for use in hazardous environments shall have all the explosion-proof features maintained
and verified in accord with UL674.

2.16 FINAL TESTS

2.16.1 Insulation
Prior to running, the motor shall be given an insulation resistance test to ground in the following manner:

For rewound motors, a DC high potential test shall be conducted at 1700 VDC for motors to be powered
by less than 250VAC service voltage. Motors to be powered between 250VAC and 600VAC service
voltage shall be tested at 1700VDC plus 3.4 times the machine's voltage rating, e.g. 3264VDC for a
460VAC machine. Readings corrected to 40°C, which are less than 20 megohms, shall be discussed with
Town.

2.16.2 Running Test

After the insulation tests, the motor shall be run at no load at full terminal voltage, with either a half key or
a half coupling, on the shaft. If the motor uses an external oil supply and removal system in normal use, a
similar system shall be arranged for the test. The test shall determine that:

* No Load Amps- No load current unbalance at balanced rated voltage shall be less than 2 percent.
» Vibration- Horizontal, vertical and axial readings shall be taken at each bearing and results
recorded for Town's review. Tolerance shall not exceed EASA Recommended Practices, Table 4-

5, or other standard provided by Town.

* Temperature Rise- Temperature rise after levels stabilize shall be within normal limits on the
frame and bearings.

» Shipment- At the completion of the test, the motor shall be painted as specified by the Town,
and prepared for shipment. Any lubricant and coolant inlets and outlets shall be plugged and
masked before painting and shipping. Any special precautions or preparations that should be noted
before powering the motor shall be indicated on a tag.

3.0 QUALITY CONTROL

3.1 MEASURING INSTRUMENTS

3.1.1 Calibration

All measuring instruments shall be calibrated regularly. The calibration records shall be available for Town

inspection. Minimum frequency of calibration shall be annually, except:

* Insulation Testers- Insulation resistance testers - every six months to a known resistance;

* Dimension Meters- Micrometers, vernier calipers and other dimension measuring devices - every
six months against a minimum grade AA gauge block set; and,

* Bore Gauges- Bore gauges shall be calibrated to a certified standard before and after each use.
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3.1.2 Storage
All measuring equipment shall be stored in a clean dry environment.

3.2 MATERIALS

3.2.1 Anti-Friction Bearings
Anti-friction bearings shall be replaced. They shall be the same type as originally used, unless otherwise
specified by Town.

Bearings shall be stored in their factory packaging in a clean, dry, location. The location shall be isolated
from any vibration strong enough to be felt by hand.

3.2.2 Solid Insulation
Insulating materials such as slot liners, tapes and phase insulation shall meet or exceed the temperature
class of the motor and shall be compatible with the resins used.

Specifications for the materials shall be obtained from the material supplier and kept for checking their
suitability for the application.

The materials shall be stored in a clean, dry location. Material such as B stage tape that degrades with time
at room temperature, shall be kept refrigerated.

3.2.3 Resins And Varnishes
The manufacturer's material specifications for resins and varnishes shall be kept on file, to permit checking
for correct storage, handling and usage.

A sample shall have been taken and analyzed to be satisfactory within three months of its being used on a
motor.

3.2.4 Other Materials
Other materials shall be new and of good quality. In particular the following shall be confirmed:

. Lead Wires- Lead wires shall be multi-stranded and flexible with insulation meeting or
exceeding the temperature and voltage class of the motor.

. Magnet Wire- Magnet wire for random-wound motors shall be compatible with the other
insulation system components and shall be insulated with a polyamide, polyimide or a combination
of both, over a polyester base coat, or equivalent. Any wire damaged in storage or working shall
be replaced. The manufacturer's specifications for the insulation shall be kept on file for reference.
Inverter grade wire shall be used on any motor that Town advises is powered by a pulse-width
modulated inverter.

3.3 TESTS AND INSPECTION DURING WORK

3.3.1 Records
Records shall be kept of all tests and inspections carried out during the work. Signed copies of these records
shall be shipped in original form, at the same time as the motor, to the designated contact person.

3.3.2 Access
Town shall have access to the repair facilities at all times that work is being done, for the purposes of
checking progress and inspecting the work.
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3.4 FINAL INSPECTION AND TEST
For all motors over 200 HP, or when Town specifies, Town shall be informed when the final inspection
and testing of the motor is to take place. Town shall have the right to be present for tests on any motors.

In emergency cases, tests will not be held up waiting for Town representatives, but every effort shall be
made to keep Town informed so that they can be present if possible.

All final inspection and test results shall be sent, in their original form, to the designated contact person.
4.0 MOTOR REPAIR FORM

This shall be supplied by the Contractor for review and acceptance by the Town.

5.0 GLOSSARY

Air Gap- The radial clearance between the rotor and stator. The size and symmetry of the air gap is
important for maintaining motor efficiency.

Bars- Axial conductors in a rotor cage.

Burnout Oven- Heat cleaning oven used for stripping windings from a core. These are sometimes called
roasting ovens. They operate at temperatures up to 750°F and may have water spray systems to control
temperature transients and secondary combustion to control emissions. They are distinguished from lower
temperature baking ovens, which are used to cure varnish.

Cage- See "Squirrel Cage".

Coil- One or more turns of wire that insert into a single pair of core slots.

Coil supports- Ring-like structures or individual blocking between coils to which a motor's end turns are
tied to add rigidity. Sometimes called “surge rings”.

Core- The magnetic iron structure of a motor's rotor or stator. It is comprised of stacked sheet iron.

End bracket- Structure at each end of the motor enclosure that supports the bearing. These are sometimes
called end "bells" because of their bell-like shape.

End ring- Circular metal structure that shorts the rotor bars together at each end of the rotor, forming the
squirrel cage. End rings may be cast integral with the bars or connected during rotor fabrication.

End Turns- Portion of a coil outside the slots at each end of the core.
Exciting Current- Component of electric current used to induce a magnetic field.

Flux density- Measure of magnetic field strength. Calculated measure of magnetic field strength of the
core iron or how hard the core iron is being utilized magnetically.

Form wound- Winding method in which preformed coils are wound in orderly layers of rectangular cross-
section wire. This is most common in medium and high voltage machines over 500 HP. It is distinguished
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from "random wound" in which windings of round wire are inserted into stator slots before any varnishing
is done.

Growler- A vee-shaped AC electromagnet used to test rotors. Placing a rotor or armature across the open
iron and inducing a secondary voltage into the rotor bars or armature coils completes the magnetic circuit.

High Potential Test- Test of insulation integrity by application of a higher than nameplate rated AC
or DC voltage between electrically winding or circuit elements and ground. Also called "hi pot test" .

Hot spots- Regions of high temperature in an iron core. These are typically caused by shorts between the
sheet iron laminations due to surface damage or failure of interlaminar insulation. Service personnel feel
for hot spots during core loss testing to determine if core repair or replacement is necessary.

Induction Motor- The simplest and, by far, most commonplace AC motor design. The induction motor rotor
is simple, having neither permanent magnets, externally excited electro-magnets, nor salient (projecting)
poles. The rotor contains a conducting structure, which is excited by magnetic induction from the stator
without necessity of brushes or other direct contact.

Interlaminar Insulation- The thin insulating coating between the sheets of iron in a core. This is necessary
to reduce circulating electric currents (known as eddy currents) within the core iron.

Inverter Duty- Intended for being powered by a DC to AC inverter. An inverter comprises the output stage
of all electronic adjustable speed drives, which are also known as variable speed drives or variable
frequency drives. Part 31 of NEMA MG-1 provides recommended standards for Inverter Duty motors.

Journal- Region on a shaft where a bearing is located. The journal must be precisely machined for a correct
fit to the bearing bore. With sleeve bearings, the journal is the actual bearing surface on the shaft.

Lumper- Crossover connection from pole group to pole group. Internal connection by which coil groups of
a given phase are connected in series.

Leads- Conductors running from the motor coils out to the terminal box. These are typically flexible
stranded wires with tough flexible insulation. They must be correctly labeled to facilitate connection to the
power cable.

Losses- Motor input power that is lost rather than being converted to shaft power. The lost power manifests
as heat in various parts of the motor structure.

Low Voltage- Voltage ratings not exceeding 600 VAC.
Magnet Wire- Wire used for winding motors and transformers. It is non-stranded wire of round or
rectangular cross-section with factory applied turn insulation. It is manufactured in many size increments.

Care must be taken that rewinding replicates the original winding size.

Phase Barrier- Insulating film material placed in the end turns to ensure good electrical isolation between
the end turns of different coils.

Pitch- The number of slots encompassed or surrounded by a coil. It is expressed as 1-n where n is the

number of the encompassed slots including the ones in which the coil is inserted. See also
"Span" below.
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Poles- Poles are the total number of magnetic north/south poles produced in the rotating magnetic field of
a motor. The number of poles is determined by the winding design and the motor speed is inversely related
to the number of poles.

Town- Town shall mean the customer requesting services to which these Specifications are applicable.

Random Wound- Windings of round wire not preformed into layers. Also known as mush wound, this is
the type of winding used in nearly all low voltage machines under 600 HP. It is distinguished from "form
wound" in which preformed coils are wound in orderly layers of rectangular cross- section wire.

Records- Records shall mean information recorded and maintained in the shop's files/computer for ten
years or as otherwise agreed. A copy shall be provided to the client with the repaired or inspected motor.

Repairer- Repairer shall mean the person(s) or company(ies) carrying out the work as specified in these
Specifications.

Resistance, Insulation- Resistance between points that are supposed to be electrically isolated. Higher is
better.

Resistance, Winding- Resistance of the winding measured between each pair of line connections.
Rewinding should replicate original resistance. Changed resistance after rewinding may indicate altered
winding pattern, incorrect wire gauge, or a turn miscount,

Restacking- Rebuilding and re-insulation of a core with new and/or reconditioned laminations.

Rotor- The rotating part of an AC induction motor that includes the shaft, the laminated iron, and the squirrel
cage.

Separators- Insulating spacers used to separate coils of separate phases within a slot. Also called
“slot sticks”.

Slots- Cutouts in core iron for the insertion of coils.

Slot Liner- Film inserts in core iron slots. They protect the coil wire from damage and provide an extra
measure of electrical insulation between the wire and core iron.

Slot sticks- See “separators”.

Space heaters- Electrically powered device in a motor enclosure, which keeps the internal air above the
dew point to prevent condensation from forming on winding insulation.

Span- Another word for "Pitch" (See above). An earlier definition was the number of teeth encompassed
by a coil, which is 1 Iess than pitch. To avoid confusion with the older meaning, the value of pitch or span
should always be expressed as 1-n or 1 to n.

Squirrel Cage- This is the current conducting assembly used in most induction motor rotors. Sometimes
called a rotor cage. It is typically cast aluminum in smaller motors and fabricated of copper alloy in larger
motors.

Stator- The stationary part of a motor's magnetic circuit. In induction motors it is the outer annular iron
structure containing the power windings.
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Strand- Smallest component of a wire. Some wire is compounded of multiple smaller wires for flexibility.
The smaller wires are strands. Strand is a term also used in a motor to refer to multiple wires in parallel
within the same coil. Multiple strands are sometimes used in a motor to improve flexibility for coil insertion
or to obtain a desired wire cross-sectional area not available in a single wire size.

Stripping- Process of removing old windings from a core. The biggest challenge is unsticking the varnish.
Various combinations of cutting, mechanical pulling, heat, or chemical softening may be used in stripping.
The most common method involves heating in an oven to break down the varnish.

Surge Comparison Test- Test of winding integrity and symmetry, using a specially designed instrument.
Also called "surge test". This test imposes a voltage transient simultaneously on all three phases. A decaying
wave form appears on a scope. Failure of the three phases to overlay (i.e. have the same shape) indicates
phase impedance asymmetry, thus a fault condition or winding error.

Teeth- The core iron material between the slots.

Temperature Rise- Temperature increase above ambient. National Electrical Manufacturers Association
provides standards for temperature rise of fully loaded motors based upon insulation class and other motor
parameters. Ensuring that temperature rise remains within these limits during no-load running is a
worthwhile safeguard though it does not prove that temperature rise will remain within limits at rated load.

Three Phase- Commonplace AC electrical service involving three conductors offset in phase from each
other. The concept eliminates torque pulsation and accommodates creation of rotating magnetic fields,
within motors, to facilitate starting and running torque.

TIR- Total Indicated Runout. This is a measure of bend, warp, or out-of-round in a rotating structure like a
disk or shaft. It is the total deflection as measured by a dial indicator.

Turn- A single wire loop within a coil comprised of multiple loops.

Turn Insulation- Enamel insulating coating on the winding wire. This thin, but important, coating is applied
to the wire by the wire manufacturer. Most wire manufacturers offer wire product lines with more robust
turn insulation for use in inverter fed motors.

Vacuum Pressure Impregnation (VPI)- Method of applying varnish to ensure maximum penetration and
minimum voids. The wound core is placed in an air-tight tank. A vacuum is applied to remove the air, and
moisture. While still under vacuum, varnish is introduced to submerge the core. Finally, pressure is applied
to force the varnish into all spaces.

Varnish- Substance to secure windings into the core, provide an extra measure of insulation integrity, and
stabilize wires and coils against abrasion from movement. Varnish is applied as a liquid by various methods
and is cured or hardened to a solid, usually by heating.

Wedge- Insulating material that is slid into the top of each slot. It may vary from a flexible arched film to

a straight rigid strip, sometimes called a top-stick. The wedge serves to tighten the coils in the slot and hold
them in place.
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