COMPLEX PROJECTS
HH%HEIR REQUIRE RESOLVE
THRASHER’S GOT IT

HARDY COUNTY RDA, HARDY COUNTY COMMISSION
HARDY COUNTY, WEST VIRGINIA

HARDY COUNTY HEALTH DEPARTMENT
ADDENDUM #3
July 12, 2023

THRASHER PROJECT #060-10119

TO WHOM IT MAY CONCERN:

A Pre-Bid Conference was held on Friday, June 23, 2023, on the above-referenced project. The
following are clarifications and responses to questions posed by contractors for the above
reference project.

A.

GENERAL

. BID DATE: The Bid date is July 18, 2023 at 1:00 pm at Hardy County Rural

Development Authority located at 223 North Main Street Suite 102.

a. Bids can be dropped off at the Hardy County Rural Development Authority in
care of Mallie Combs prior to bid date.

b. Bids received after 1:00 pm on July 18, 2023 will not be accepted, no exceptions.

c. Bids will be opened publicly at 1:00 pm.

SPECIFICATIONS

. REVISE Specification Section 97000 Acoustical Ceilings Part II #1 to read Acoustical

Tile 1 and ADD Acoustical Tile 2 as followed:

Acoustical Tile 2: Acoustical Tile: 2 x 2 lay-in applications, Type IX, wet formed
mineral fiber base, Form 2, Pattern G, water repellent, washable, scratch-resistant, soil-
resistant, resistant to growth of mold and mildew, able to be disinfected, fire Class A,
CAC 33, light reflectance .89 (min) with a square edge joint detail.

a. 24" x 24” Armstrong Kitchen Zone Item number 673 or equal.

. REVISE Specification Section 074113.16 Standing Seam Metal Roof Panels 2.2-B-3a.

Nominal Thickness to be 22 gauge.

. ADD Scranton Products as an approved manufacturer in Specification Section 102113

Toilet Compartments 2.1-A

. ADD Automatic Transfer Switches specification as attached to this addendum.
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5. ADD 100kw Diesel Generator Sets specification as attached to this addendum.

C. DRAWINGS
1. REVISE Door Frame and Hardware Schedule on A6.01R so that Doors 107A, 108A,
114,115, 120B, 121, 122A, 124, 126A, 128A, 129A, 137A, and 137B have a Frame
Type 5, painted Hollow Metal.

2. REVISE the following on the cover sheet to read IBC Construction Type: V-B and
NFPA Construction Type: V-111.

3. REVISE note on S1.01 to read: TYP. 12” CMU PERMIMETER FDN. WALLS
GROUTED SOLID W/ #4 BARS @ 48” O.C. BENT 12” HORZ. INTO CONCRETE
FOOTING AND VERT. THRU CMU 6” INTO THICKENED CONCRETE SLAB
EDGE.

4. ADD 1/2" Deep Resilient Channel, 25ga., Installed perpendicular to the Trusses, Spaced
16" Max. O.C. to underside of trusses between the truss and gypsum wall board per UL

ceiling assembly P522.

5. ADD E6.01 as attached to this addendum.

D. QUESTIONS AND RESPONSES

Question 1. Is there specs for the ACT-1 and ACT-2?
Answer 1. See SPECIFICATIONS #1

Question 2. We would like to ask that the MRS System 3000 24-gauge 16” tee lock
panel be an acceptable material for this project along with their 12” flush soffit panel.
Answer 2. Yes, the MRS System 3000 and the 12” flush soffit panel are acceptable. Also
see Question #3.

Question 3. There is a conflict in the Standing Seam Metal Roof Panel Specification.
Can you clarify the panel profile in section 2.2 - B?

Answer 3. Specification Section 074113.16 Standing-Seam Metal Roof Panels 2.2B
indicates a snap joint standing seam panel, however the basis of design listed is a
mechanically seamed product. Either a snap joint or a mechanically seamed system is
acceptable.

Question 4. Can you provide a riser diagram for the electrical portion of this project with

the service and if the generator is feeding both panels?
Answer 4. See DRAWINGS #5.
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Question 5. Are type F4, F5, and F6 light fixtures included in this project? I do not see
these light fixtures on page E. 300 or E5.00R.
Answer 5. Light fixtures F4, F5, and F6 were originally used in the attic space only. So
these fixtures will not be used in the project since the attic space is no longer in the scope
of work.

Question 6. Please provide generator specifications.
Answer 6. See SPECIFICATIONS #4 & 5.

Question 7. Please provide the electrical service one line diagram.
Answer 7. See Question #4

Question 8. Is the access control being provided by the owner?

Answer 8. Access control is being provided by the Owner. The GC will need to
coordinate with the Owners Security Company to allow them to run wires to locations
during construction.

Question 9. Are there specifications for the access control system that can be provided?
Answer 9. See Answer to Question 8

Question 10. What manufacturer of access control is required, or can Galaxy access
control be accepted?
Answer 10. See Answer to Question 8

Question 11. In accordance with this specification the excavation is to bid as an
unclassified site to subgrade. During the original bidding process, an addendum was
issued regarding the site, noting” The contractor shall include in their lump sum bid cost
that they will have to strip an average of 12” of topsoil within the project disturbance.
Any excess topsoil that is not spread over the disturbed area can be stockpiled in the
adjacent lot. All permanent stockpiles shall be seeded and mulched. Contractor shall bid
the project will all necessary structural fill being imported from their choice of an off-site
borrow area. It is anticipated that there will be a need of approximately 4500 CY of
structural fill. This quantity is for information only and contractor shall verify based off
of the plans and specs”. Is this still applicable to the current Bid?

Answer 11. Yes, this is still applicable to the current bid.

Question 12. Several frames are shown to have changed to Frame Type 1, which is
shown in the elevations as an aluminum frame. The door schedule however calls for
hollow metal frames. Are hollow metal frames to be provided?

Answer 12. Door 100A is the only door with the Frame Type 1, Aluminum frame. All
other doors listed as Frame Type 1 on A6.01R should be Frame Type 5. See
DRAWINGS #1.

Question 13. Are there any special requirements, testing, or certifications necessary to
work within the railway easement relevant to the project location?

Answer 13. There are no special requirements for work within the railway easement,
however the contractor is to be aware that it is an active railroad so keeping the site clean
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of debris and laydown areas for materials is an important consideration during
construction.

Question 14. Are any answers to questions in addenda from the previous bid applicable
to this project scope?

Answer 14. Most items in previous bid were incorporated into the re-bid documents or
are included in this addendum.

E. CLARIFICATIONS
1. Wages: This project is funded by Federal and State funding. Davis Bacon Rates do apply.

2. There is a new storage building currently on-site. The contractor shall grade the area for
the proposed location of the new sheds, install a 6” thick 1 2” crusher pad and move the
new sheds on site to the new location.

Proposed waterline crosses Jackson Street for connection to existing water source. This street be
open cut and the road patch back with an asphalt patch. However, trench needs to be backfilled
with flowable fill (min. 200 psi) and asphalt patched.

If you have any questions or comments, please feel free to contact me at your earliest
convenience. As a reminder, bids will be received until 1:00 p.m. on Tuesday, July 18, 2023, at Hardy
County Rural Development Authority, located at 223 North Main Street, Suite 102 Moorefield, WV
26836. Good luck to everyone and thank you for your interest in the project.

Sincerely,

THE THRASHER GROUP, INC.

Mm ﬁm&u

Marsha Benson
Project Manager

|illill|‘
200 ¢
.' A '."

600 White Oaks Blvd | P.O. Box 940 | Bridgeport, WV 26330 | tel: 1-800-273-6541 | wwwthethrashergroup.com



REVISED: Addendum 3
July 12,2023

BID FORM FOR CONSTRUCTION CONTRACT

The terms used in this Bid with initial capital letters have the meanings stated in the Instructions to Bidders, the
General Conditions, and the Supplementary Conditions.

ARTICLE 1—OWNER AND BIDDER

1.01 This Bid is submitted to:

Hardy County Rural Development Authority, Hardy County Commission
204 Washington Street
Moorefield, WV 26836

1.02  The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement with
Owner in the form included in the Bidding Documents to perform all Work as specified or indicated in
the Bidding Documents for the prices and within the times indicated in this Bid and in accordance with
the other terms and conditions of the Bidding Documents.

ARTICLE 2—ATTACHMENTS TO THIS BID

2.01  The following documents are submitted with and made a condition of this Bid:
A. Bid Opening Requirements

Note: Bid Opening Requirements (BOR-12) includes the American Iron and Steel Certification
which needs to be filled out and signed by the Contractor. This certification also references two (2)
Exhibits located in the Supplemental General Conditions (C-800) which were issued as part of RUS
Bulletin 1780-35.

ARTICLE 3—BASIS OF BID—LUMP SUM BID AND UNIT PRICES
GENERAL

The Bidder shall take notice of and shall be responsible for any local or state taxes levied and applicable, and the
cost for the same shall be included as part of the submitted Bid.

The total Bid cost stated includes a complete operating installation including furnishing and installation of any and
all changes or additions in plans, piping, mechanical work, additional electrical work, accessories, controls, etc.
necessary to accommodate alternative equipment systems or materials used in construction.

BID PROPOSAL

The Bidder agrees to perform all required Work described in the detailed Specifications and as shown on the
Plans for the complete construction and placing in satisfactory operation the Hardy County Health Department.
The Project "Sequence of Construction" has been detailed in the Drawings and Specification Division 1, Project
Summary, Section 011000. The Bidder agrees to perform all the Work proposed for the total of the following
Bid prices.

3.01  Lump Sum Bids

A. Bidder will complete the Work in accordance with the Contract Documents for the lump sum
(stipulated) price(s), together with any Unit Prices indicated in Paragraph 3.02 and shown in the bid
schedule.

B. Lump Sum Bids may be one of the following:

EJCDC® C-410, Bid Form for Construction Contract.
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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. S Price(Sinele I :

2. Lump Sum Price (Base Bid and Alternates)

e B

C. All specified cash allowance(s) are included in the price(s) set forth in the bid schedule, and have
been computed in accordance with Paragraph 13.02 of the General Conditions.

D. All specified contingency allowances are included in the price(s) set forth in the bid schedule, and
have been computed in accordance with Paragraph 13.02 of the General Conditions.

3.02  Unit Price Bids
A. Bidder will perform the following Work at the indicated unit prices as shown in the Bid Schedule.

B. Bidder acknowledges that:

1. each Bid Unit Price includes an amount considered by Bidder to be adequate to cover
Contractor’s overhead and profit for each separately identified item, and

2. estimated quantities are not guaranteed, and are solely for the purpose of comparison of Bids,
and final payment for all Unit Price Work will be based on actual quantities, determined as
provided in the Contract Documents.

3.03  Total Bid Price (Lump Sum and Unit Prices)

PROPOSED
HARDY COUNTY HEALTH DEPARTMENT
FOR THE
HARDY COUNTY RURAL DEVELOPMENT AUTHORITY, HARDY COUNTY
COMMISSION
HARDY COUNTY, WEST VIRGINIA

THRASHER PROJECT #060-10119

BID SCHEDULE

NOTE: Bid Unit Price amounts are to be shown in both words and figures. In case of discrepancy, the Bid
Unit Price shown in words will govern. Bids shall include sales tax and all other applicable taxes and fees.

Item

4 Qty | UNIT DESCRIPTION TOTAL PRICE

Provide all labor, materials, equipment, fees, bonds,
1 1 LS insurance and taxes to perform the work as detailed in the
plans and specifications and addenda.

TOTAL BASE BID:

(Written in Words)

EJCDC® C-410, Bid Form for Construction Contract.
Copyright® 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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Item TOTAL
4 Qty | UNIT DESCRIPTION PRICE
Pavement Section - Parking
Pavement Section at Staff Parking to be removed including the fabric, stone, and asphalt.
1 1 LS Area shall be graded to subgrade and seeded. Location indicated on Drawing.
Price to include all labor, materials, equipment, fees, bonds, insurance and taxes to perform
the work as detailed in the plans and specifications and addenda.
TOTAL DEDUCTIVE BID ITEM #1:
(Written in Words)
Item TOTAL
4 Qty | UNIT DESCRIPTION PRICE
Roof System
Change standing seam metal roof system to an Asphalt Shingle Roof. Allow for Tyvek
weather barrier or 30Ib. felt underlayment as required for a manufacturer’s 30-year
b 1 LS warranty and a contractor’s 2 year full coverage warranty. Work shall include heavy duty
aluminum gutters, downspouts, drip edge, vented and screened ridge cap, and all similar
accessories required for a complete installation.
Price to include all labor, materials, equipment, fees, bonds, insurance and taxes to perform
the work as detailed in the plans and specifications and addenda.
TOTAL DEDUCTIVE BID ITEM #2:
(Written in Words)
Item TOTAL
4 Qty | UNIT DESCRIPTION PRICE
Manual Operable Shades
3 1 LS Omit all manual operable shades from Scope of Work.
Price to include all labor, materials, equipment, fees, bonds, insurance and taxes to perform
the work as detailed in the plans and specifications and addenda.
TOTAL DEDUCTIVE BID ITEM #3:
(Written in Words)
Item TOTAL
4 Qty | UNIT DESCRIPTION PRICE
Generator
Omit the generator from Scope of Work. Transfer switches and connections to remain
4 1 LS (generator cost only).

Price to include all labor, materials, equipment, fees, bonds, insurance and taxes to perform
the work as detailed in the plans and specifications and addenda.

TOTAL DEDUCTIVE BID ITEM #4:

(Written in Words)

EJCDC® C-410, Bid Form for Construction Contract.
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3.04  Method of Award
Method of Award = Lowest Qualified Bidder (Deductive Alternate)

If at the time this Contract is to be awarded, the lowest total bid submitted by a qualified,
responsive, responsible bidder, as listed in contract does not exceed the amount of funds estimated by
the Owner, as available to finance the contract, the construction contract will be awarded. If such bids
exceeds such amount, the Owner may reject all bids. The Owner may award the contract on the total
bid submitted by a qualified, responsive, responsible bidder, less the amount(s) of the deductive
alternate(s) subtracted to produce the lowest bid within the funds available for financing.

A. Unit prices have been computed in accordance with paragraph 13.03.A of the General
Conditions.
B. Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose

of comparison of Bids, and final payment for all Unit Price Bid items will be based on actual
quantities, determined as provided in the Contract Documents.

Deleted
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5.02

Deleted
ARTICLE 6—TIME OF COMPLETION

6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for final
payment in accordance with Paragraph 15.06 of the General Conditions on or before the dates or within
the number of calendar days indicated in the Agreement.

6.02
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Deleted

6.04  Bidder accepts the provisions of the Agreement as to liquidated damages.

ARTICLE 7—BIDDER’S ACKNOWLEDGEMENTS: ACCEPTANCE PERIOD, INSTRUCTIONS,
AND RECEIPT OF ADDENDA
7.01  Bid Acceptance Period

A. This Bid will remain subject to acceptance for 90 days after the Bid opening, or for such longer
period of time that Bidder may agree to in writing upon request of Owner.

7.02  Instructions to Bidders

A. Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without
limitation those dealing with the disposition of Bid security.

7.03  Receipt of Addenda
A. Bidder hereby acknowledges receipt of the following Addenda:

Addendum Number Addendum Date

ARTICLE 8—BIDDER’S REPRESENTATIONS AND CERTIFICATIONS

8.01  Bidder’s Representations
A. In submitting this Bid, Bidder represents the following:
1. Bidder has examined and carefully studied the Bidding Documents, including Addenda.

2. Bidder has visited the Site, conducted a thorough visual examination of the Site and adjacent
areas, and become familiar with the general, local, and Site conditions that may affect cost,
progress, and performance of the Work.

3. Bidder is familiar with all Laws and Regulations that may affect cost, progress, and performance
of the Work.

4. Bidder has carefully studied the reports of explorations and tests of subsurface conditions at or
adjacent to the Site and the drawings of physical conditions relating to existing surface or
subsurface structures at the Site that have been identified in the Supplementary Conditions, with
respect to the Technical Data in such reports and drawings.

5. Bidder has carefully studied the reports and drawings relating to Hazardous Environmental
Conditions, if any, at or adjacent to the Site that have been identified in the Supplementary
Conditions, with respect to Technical Data in such reports and drawings.

6. Bidder has considered the information known to Bidder itself; information commonly known to
contractors doing business in the locality of the Site; information and observations obtained
from visits to the Site; the Bidding Documents; and the Technical Data identified in the
Supplementary Conditions or by definition, with respect to the effect of such information,
observations, and Technical Data on (a) the cost, progress, and performance of the Work; (b) the
means, methods, techniques, sequences, and procedures of construction to be employed by
Bidder, if selected as Contractor; and (c) Bidder’s (Contractor’s) safety precautions and
programs.
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7. Based on the information and observations referred to in the preceding paragraph, Bidder agrees
that no further examinations, investigations, explorations, tests, studies, or data are necessary for
the performance of the Work at the Contract Price, within the Contract Times, and in accordance
with the other terms and conditions of the Contract.

8. Bidder is aware of the general nature of work to be performed by Owner and others at the Site
that relates to the Work as indicated in the Bidding Documents.

9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies
that Bidder has discovered in the Bidding Documents, and of discrepancies between Site
conditions and the Contract Documents, and the written resolution thereof by Engineer is
acceptable to Contractor.

10. The Bidding Documents are generally sufficient to indicate and convey understanding of all
terms and conditions for performance and furnishing of the Work.

11. The submission of this Bid constitutes an incontrovertible representation by Bidder that without
exception the Bid and all prices in the Bid are premised upon performing and furnishing the
Work required by the Bidding Documents.

8.02  Bidder’s Certifications
A. The Bidder certifies the following:

1. This Bid is genuine and not made in the interest of or on behalf of any undisclosed individual or
entity and is not submitted in conformity with any collusive agreement or rules of any group,
association, organization, or corporation.

2. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or
sham Bid.

Bidder has not solicited or induced any individual or entity to refrain from bidding.

4. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing for
the Contract. For the purposes of this Paragraph 8.02.A:

a. Corrupt practice means the offering, giving, receiving, or soliciting of anything of value
likely to influence the action of a public official in the bidding process.

b. Fraudulent practice means an intentional misrepresentation of facts made (a) to influence the
bidding process to the detriment of Owner, (b) to establish bid prices at artificial non-
competitive levels, or (¢) to deprive Owner of the benefits of free and open competition.

c. Collusive practice means a scheme or arrangement between two or more Bidders, with or
without the knowledge of Owner, a purpose of which is to establish bid prices at artificial,
non-competitive levels.

d. Coercive practice means harming or threatening to harm, directly or indirectly, persons or
their property to influence their participation in the bidding process or affect the execution
of the Contract.
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Bidder:
(typed or printed name of organization)
By:
(individual’s signature)

Name:

(typed or printed)
Title:

(typed or printed)
Date:

(typed or printed)

If Bidder is a corporation, a partnership, or a joint venture, attach evidence of authority to sign.

Attest:
(individual’s signature)
Name:
(typed or printed)
Title:
(typed or printed)
Date:
(typed or printed)
Address for giving notices:
Bidder’s Contact:
Name:
(typed or printed)
Title:
(typed or printed)
Phone:
Email:
Address:

Bidder’s Contractor License No.: (if
applicable)

EJCDC® C-410, Bid Form for Construction Contract.
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Recommended Product Specifications
100kw Diesel Generator Sets
Architectural Format

PART 1- GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes packaged engine-generator sets suitable for use in applications with
the features as specified and indicated where the engine generators will be used as the
Standby power source for the system.

1.3 DEFINITIONS

A. Emergency Standby Power (ESP): Per ISO 8528: The maximum power available during a
variable electrical power sequence, under the stated operating conditions, for which a
generating set is capable of delivering in the event of a utility power outage or under test
conditions for up to 200 hours of operation per year with the maintenance intervals and
procedures being carried out as prescribed by the manufacturers. The permissible average
power output (Ppp) over 24 hours of operation shall not exceed 70 percent of the ESP
unless otherwise agreed by the RIC engine manufacturer.

B. Operational Bandwidth: The total variation from the lowest to highest value of a
parameter over the range of conditions indicated, expressed as a percentage of the
nominal value of the parameter.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of packaged engine generator indicated. Include rated
capacities, operating characteristics, and furnished specialties and accessories. In
addition, include the following:

1. Thermal damage curve for generator.
2. Time-current characteristic curves for generator protective device.
3. Sound test data, based on a free field requirement.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, and
location and size of each field connection.

1. Dimensioned outline plan and elevation drawings of engine-generator set and other
components specified.

2. Wiring Diagrams: Control interconnection, Customer connections.

C. Certifications:
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1. Submit statement of compliance which states the proposed product(s) is certified to
the emissions standards required by the location for EPA, stationary emergency
application.

1.5 INFORMATIONAL SUBMITTALS

A.

B.

Source quality-control test reports.

1. Certified summary of prototype-unit test report. See requirements in Part 2 "Source
Quality Control" Article Part A. Include statement indicating torsional compatibility
of components.

2. Certified Test Report: Provide certified test report documenting factory test per the

requirements of this specification, as well as certified factory test of generator set
sensors per NFPA110 level 1.

3. List of factory tests to be performed on units to be shipped for this Project.

4. Report of exhaust emissions and compliance statement certifying compliance with
applicable regulations.

Warranty:

1. Submit manufacturer’s warranty statement to be provided for this Project.

1.6 QUALITY ASSURANCE

A.

G.

Installer Qualifications: Manufacturer's authorized representative who is trained and
approved for installation of units required for this Project.

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 50 miles of
Project site, a service center capable of providing training, parts, and emergency
maintenance repairs.

Source Limitations: Obtain packaged generator sets and auxiliary components through
one source from a single manufacturer.

Comply with NFPA 37 (Standard For the Installation and Use of Stationary Combustion
Engines and Gas Turbines).

Comply with NFPA 70 (National Electrical Code. Equipment shall be suitable for use in
systems in compliance to Article 700, 701, and 702).

Comply with NFPA 110 (Emergency and Standby Power Systems) requirements for
Level 1 emergency power supply system.

Comply with UL 2200.

1.7 PROJECT CONDITIONS

A.

Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:
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1. Ambient Temperature: 0.0 deg C (32.0 deg F) to 25.0 deg C (77.0 deg F).
2. Relative Humidity: 0 to 95 percent.
3. Altitude: Sea level to 361.0 feet (110.0 m).

1.8 WARRANTY

A. Base Warranty: Manufacturer shall provide base warranty coverage on the material and
workmanship of the generator set for a minimum of 2 years from registered
commissioning and start-up.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: The basis for this specification is Cummins Power Generation model
C100D6C, approved equals may be considered if equipment performance is shown to
meet the requirements herein.

2.2 ENGINE-GENERATOR SET
A. Factory-assembled and -tested, engine-generator set.

B. Mounting Frame: Maintain alignment of mounted components without depending on
concrete foundation; and have lifting attachments.

1. Rigging Information: Indicate location of each lifting attachment, generator-set center
of gravity, and total package weight in submittal drawings.

C. Capacities and Characteristics:

1. Power Output Ratings: Electrical output power rating for Standby operation of not
less than 100.0kW, at 80 percent lagging power factor, 120/208V, Three phase, 4 -
wire, 60 hertz.

2. Alternator shall be capable of accepting maximum 389 kVA in a single step and be
capable of recovering to a minimum of 90% of rated no load voltage. Following the
application of the specified kVA load at near zero power factor applied to the
generator set.

3. Nameplates: For each major system component to identify manufacturer's name and
address, and model and serial number of component. The engine-generator
nameplate shall include information of the power output rating of the equipment.

D. Generator-Set Performance:

1. Steady-State Voltage Operational Bandwidth: 0.5 percent of rated output voltage
from no load to full load.

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain within the steady-
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state operating band within 5 seconds. On application of a 100% load step the
generator set shall recover to stable voltage within 10 seconds.

Steady-State Frequency Operational Bandwidth: 0.25 percent of rated frequency
from no load to full load.

Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the steady-
state operational band and no hunting or surging of speed.

Transient Frequency Performance: Not more than 15 percent variation for 50
percent step-load increase or decrease. Frequency shall recover and remain within
the steady-state operating band within 5 seconds. On application of a 100% load step
the generator set shall recover to stable frequency within 10 seconds.

Output Waveform: At full load, harmonic content measured line to line or line to
neutral shall not exceed 5 percent total and 3 percent for any single harmonic.
Telephone influence factor, determined according to NEMA MG 1, shall not exceed
50.

Sustained Short-Circuit Current: (For engine-generator sets using a PMG-excited
alternator) For a 3-phase, bolted short circuit at system output terminals, system
shall supply a minimum of 300 percent of rated full-load current for not less than 8
seconds without damage to generator system components. For a 1-phase, bolted short
circuit at system output terminals, system shall regulate both voltage and current to
prevent over-voltage conditions on the non-faulted phases.

Start Time: Comply with NFPA 110, Level 1, Type 10, system requirements.

Ambient Condition Performance: Engine generator shall be designed to allow
operation at full rated load in an ambient temperature under site conditions, based on
highest ambient condition. Ambient temperature shall be as measured at the air inlet
to the engine generator for enclosed units, and at the control of the engine generator
for machines installed in equipment rooms.

2.3 ENGINE

A. Fuel: ASTM D975 #2 Diesel Fuel

B. Rated Engine Speed: 1800RPM.

C. Lubrication System: The following items are mounted on engine or skid:

L.

2.

Lube oil pump: shall be positive displacement, mechanical, full pressure pump.

Filter and Strainer: Provided by the engine manufacturer of record to provide
adequate filtration for the prime mover to be used.

Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.
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. Engine Fuel System: The engine fuel system shall be installed in strict compliance to the
engine manufacturer’s instructions

Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow under
starting and load conditions.

Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket
system. Comply with NFPA 110 requirements for Level 1 equipment for heater capacity
and performance.

1. Designed for operation on a single 120 VAC, Single phase, 60Hz power connection.
Heater voltage shall be shown on the project drawings.

2. Installed with isolation valves to isolate the heater for replacement of the element
without draining the engine cooling system or significant coolant loss.

3. Provided with a 12VDC thermostat, installed at the engine thermostat housing

. Governor: Adjustable isochronous, with speed sensing. The governing system dynamic
capabilities shall be controlled as a function of engine coolant temperature to provide fast,
stable operation at varying engine operating temperature conditions. The control system
shall actively control the fuel rate as appropriate to the state of the engine generator. Fuel
rate shall be regulated as a function of starting, accelerating to start disconnect speed,
accelerating to rated speed, and operating in various isochronous states.

. Cooling System: Closed loop, liquid cooled

1. The generator set manufacturer shall provide prototype test data for the specific
hardware proposed demonstrating that the machine will operate at rated standby load
in an outdoor ambient condition of 40 deg C.

2. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.

3. Size of Radiator overflow tank: Adequate to contain expansion of total system
coolant from cold start to 110 percent load condition.

4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and
petcock.

5. Temperature Control: Self-contained, thermostatic-control valve modulates coolant
flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer.

Muffler/Silencer: Selected with performance as required to meet sound requirements of
the application, sized as recommended by engine manufacturer and selected with exhaust
piping system to not exceed engine manufacturer's engine backpressure requirements. For
generator sets with outdoor enclosures the silencer shall be inside the enclosure.

Air-Intake Filter: Engine-mounted air cleaner with replaceable dry-filter element and
restriction indicator.
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K. Starting System: 12V, as recommended by the engine manufacturer; electric, with
negative ground.

L.

Components: Sized so they will not be damaged during a full engine-cranking cycle
with ambient temperature at maximum specified in Part 1 "Project Conditions"
Article.

Cranking Cycle: As required by NFPA 110 for level 1 systems.

Battery Cable: Size as recommended by engine manufacturer for cable length as
required. Include required interconnecting conductors and connection accessories.

Battery Compartment: Factory fabricated of metal with acid-resistant finish.

Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation. The battery charging alternator shall have sufficient capacity to recharge
the batteries with all parasitic loads connected within 4 hours after a normal engine
starting sequence.

Battery Chargers: Unit shall comply with UL 1236, provide fully regulated, constant
voltage, current limited, battery charger for each battery bank. It will include the
following features:

a. Operation: Equalizing-charging rate based on generator set manufacturer’s
recommendations shall be initiated automatically after battery has lost charge
until an adjustable equalizing voltage is achieved at battery terminals. Unit shall
then be automatically switched to a lower float-charging mode and shall continue
to operate in that mode until battery is discharged again.

b. Automatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 20 deg C to plus 40 deg C to
prevent overcharging at high temperatures and undercharging at low
temperatures.

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of
input voltage variations up to plus or minus 10 percent.

d. Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel. Sense
high battery voltage and loss of ac input or dc output of battery charger. Either
condition shall close contacts that provide a battery-charger malfunction
indication at system control and monitoring panel.

e. Provide LED indication of general charger condition, including charging, faults,
and modes. Provide a LCD display to indicate charge rate and battery voltage.
Charger shall provide relay contacts for fault conditions as required by NFPA110.

f.  Enclosure and Mounting: NEMA, Type 1, wall-mounted cabinet.

2.4 FUEL OIL STORAGE

A. Comply with NFPA 30.
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B. Sub Base-Mounted Fuel Oil Tank: Provide a double wall secondary containment type
sub base fuel storage tank. The tank shall be constructed of corrosion resistant steel and
shall be listed and labeled. The fuel tank shall include the following features:

1. Capacity: Fuel for 24 Hour(s) continuous operation at 100 percent rated power
output.

2. Tank rails and lifting eyes shall be rated for the full dry weight of the tank, genset,
and enclosure.

3. Electrical stub up(s)

4. Normal & emergency vents

5. Lockable fuel fill

6. Mechanical fuel level gauge

7. Low level switches to indicate fuel level
8. Leak detector switch

9. Sub base tank shall include a welded steel containment basin, sized at a minimum of
110% of the tank capacity to prevent escape of fuel into the environment in the event
of a tank rupture.

10. Tank design shall meet the regional requirements for the Project location

2.5 CONTROL AND MONITORING

A. Engine generator control shall be microprocessor based and provide automatic starting,
monitoring, protection and control functions for the unit.

B. Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and monitoring panel is in the automatic position, remote-control contacts in one
or more separate automatic transfer switches initiate starting and stopping of generator
set. When mode-selector switch is switched to the on position, generator set starts. The
off position of same switch initiates generator-set shutdown. (Switches with different
configurations but equal functions are acceptable.) When generator set is running,
specified system or equipment failures or derangements automatically shut down
generator set and initiate alarms. Operation of the local (generator set-mounted) and/or
remote emergency-stop switch also shuts down generator set.

C. Manual Starting System Sequence of Operation: Switching on-off switch on the
generator control panel to the on position starts generator set. The off position of same
switch initiates generator-set shutdown. When generator set is running, specified system
or equipment failures or derangements automatically shut down generator set and initiate
alarms. Operation of the local (generator set-mounted) and/or remote emergency-stop
switch also shuts down generator set.

D. Configuration: Operating and safety indications, protective devices, system controls,
engine gages and associated equipment shall be grouped in a common control and
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monitoring panel. Mounting method shall isolate the control panel from generator-set
vibration. AC output power circuit breakers and other output power equipment shall not
be mounted in the control enclosure.

Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 1
system, and the following:

1. AC voltmeter (3-phase, line to line and line to neutral values).
2. AC ammeter (3-phases).
3. AC frequency meter.

4. Ammeter-voltmeter displays shall simultaneously display conditions for all three
phases.

5. Emergency Stop Switch: Switch shall be a red “mushroom head” pushbutton device
complete with lock-out/tag-out provisions. Depressing switch shall cause the
generator set to immediately stop the generator set and prevent it from operating.

6. Fault Reset Switch: Supply a dedicated control switch to reset/clear fault conditions.
7. DC voltmeter (alternator battery charging).

8. Engine-coolant temperature gauge.

9. Engine lubricating-oil pressure gauge.

10. Running-time meter.

11. Generator-voltage and frequency digital raise/lower switches. Rheostats for these
functions are not acceptable. The control shall adjustment of these parameters in a
range of plus or minus 5% of the voltage and frequency operating set point (not
nominal voltage and frequency values.) The voltage and frequency adjustment
functions shall be disabled when the paralleling breaker is closed.

12. Fuel tank derangement alarm.
13. Fuel tank high-level shutdown of fuel supply alarm.

14. AC Protective Equipment: The control system shall include over/under voltage,
reverse kKVAR over current, loss of voltage reference, and over excitation shut down
protection. There shall be a overload warning, and overcurrent warning alarm.

15. Status LED indicating lamps to indicate remote start signal present at the control,
existing shutdown condition, existing alarm condition, not in auto, and generator set
running.

16. A graphical display panel with appropriate navigation devices shall be provided to
view all information noted above, as well as all engine status and alarm/shutdown
conditions (including those from an integrated engine emission control system). The
display shall also include integrated provisions for adjustment of the gain and
stability settings for the governing and voltage regulation systems.
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17. Panel lighting system to allow viewing and operation of the control when the
generator room or enclosure is not lighted.

18. Data Logging: The control system shall log the latest 20 different alarm and shut
down conditions, the total number of times each alarm or shutdown has occurred, and
the date and time the latest of these shutdown and fault conditions occurred.

19. DC control Power Monitoring: The control system shall continuously monitor DC
power supply to the control, and annunciate low or high voltage conditions. It shall
also provide an alarm indicating imminent failure of the battery bank based on
degraded voltage recover on loading (engine cranking).

Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and
labeled. Push button shall be protected from accidental operation.

2.6 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A.

B.

K.

Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be
rotated integrally with generator rotor.

Electrical Insulation: Class H
Temperature Rise: 105 / Class H environment.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
over speed up to 125 percent of rating, and heat during operation at 110 percent of rated

capacity.

Permanent Magnet Generator (PMG) shall provide excitation power for optimum motor
starting and short circuit performance.

Enclosure: Drip-proof.

Voltage Regulator: SCR type, Separate from exciter, providing performance as specified.
The voltage regulation system shall be microprocessor-controlled, full wave rectified, and
provide a pulse-width modulated signal to the exciter. No exceptions or deviations to
these requirements will be permitted.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

Subtransient Reactance: 15 percent maximum, based on the rating of the engine generator
set.

400A LSI 100% rated circuit breaker.

2.7 OUTDOOR GENERATOR-SET ENCLOSURE

A.

Description: Sound Attenuated Aluminum housing. Multiple panels shall be lockable
and provide adequate access to components requiring maintenance. Instruments, control,
and battery system shall be mounted within enclosure.



B.

E.
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Construction:

1. Hinged Doors: With padlocking provisions. Restraint/Hold back hardware to prevent
door to keep door open at 180 degrees during maintenance. Rain lips over all doors.

2. Exhaust System:
a. Muffler Location: Within enclosure.
3. Hardware: All hardware and hinges shall be stainless steel.
4. Wind Rating: Wind rating shall be 150 mph
5. Mounting Base: Suitable for mounting on sub-base fuel tank or housekeeping pad.

6. A weather protective enclosure shall be provided which allows the generator set to
operate at full rated load with a static pressure drop equal to or less than 0.5 inches of
water.

Engine Cooling Airflow through Enclosure: Housing shall provide ample airflow for
engine generator operation at rated load in an ambient temperature of 40 deg C.

1. Louvers: Fixed-engine, cooling-air inlet and discharge.

Sound Performance: Reduce the sound level of the engine generator while operating at
full rated load to a maximum of 71 dBA measured at any location 7 m from the engine
generator in a free field environment.

Site Provisions:

1. Lifting: Complete assembly of engine generator, enclosure, and sub base fuel tank
(when used) shall be designed to be lifted into place as a single unit, using spreader
bars.

2.8 VIBRATION ISOLATION DEVICES

A.

Vibration Isolation: Generators installed on grade shall be provided with elastomeric
isolator pads integral to the generator, unless the engine manufacturer requires use of
spring isolation.

2.9 FINISHES

A.

2.10

A.

Indoor and Outdoor Enclosures and Components: Powder-coated and baked over
corrosion-resistant pretreatment and compatible primer. Manufacturer’s standard color or
as directed on the drawings.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine-generator set using same engine model,
constructed of identical or equivalent components and equipped with identical or
equivalent accessories.
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1. Tests: Comply with NFPA 110, Level 1 Energy Converters. In addition, the
equipment engine, skid, cooling system, and alternator shall have been subjected to
actual prototype tests to validate the capability of the design under the abnormal
conditions noted in NFPA110. Calculations and testing on similar equipment which
are allowed under NFPA110 are not sufficient to meet this requirement.

Project-Specific Equipment Tests: Before shipment, factory test engine-generator set
manufactured specifically for this Project. Perform tests at rated load and power factor.
Include the following tests:

1. Test engine generator set manufactured for this Project to demonstrate compatibility
and functionality.

2. Full load run.

3. Maximum power.

4. Voltage regulation.

5. Steady-state governing.
6. Single-step load pickup.

7. Simulated safety shutdowns.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Comply with packaged engine-generator manufacturers' written installation, application,
and alignment instructions and with NFPA 110.

Equipment shall be installed by the contractor in accordance with final submittals and
contract documents. Installation shall comply with applicable state and local codes as
required by the authority having jurisdiction. Install equipment in accordance with
manufacturer's instructions and instructions included in the listing or labeling of UL listed
products.

Installation of equipment shall include furnishing and installing all interconnecting wiring
between all major equipment provided for the on-site power system. The contractor shall
also perform interconnecting wiring between equipment sections (when required), under
the supervision of the equipment supplier.

Equipment shall be installed on concrete housekeeping pads. Equipment shall be
permanently fastened to the pad in accordance with manufacturer’s instructions and
seismic requirements of the site.

Equipment shall be initially started and operated by representatives of the manufacturer.
All protective settings shall be adjusted as instructed by the consulting engineer.

All equipment shall be physically inspected for damage. Scratches and other installation
damage shall be repaired prior to final system testing. Equipment shall be thoroughly
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cleaned to remove all dirt and construction debris prior to initial operation and final
testing of the system.

G. On completion of the installation by the electrical contractor, the generator set supplier
shall conduct a site evaluation to verify that the equipment is installed per manufacturer’s
recommended practice.

3.2 ON-SITE ACCEPTANCE TEST

A. The complete installation shall be tested to verify compliance with the performance
requirements of this specification following completion of all site work. Testing shall be
conducted by representatives of the manufacturer, with required fuel supplied by
Contractor. The Engineer shall be notified in advance and shall have the option to
witness the tests. The generator set manufacturer shall provide a site test specification
covering the entire system. Tests shall include:

B. Prior to start of active testing, all field connections for wiring, power conductors, and bus
bar connections shall be checked for proper tightening torque.

C. Installation acceptance tests to be conducted on site shall include a "cold start" test, a two
hour full load (resistive) test, and a one-step rated load pickup test in accordance with
NFPA 110. Provide a resistive load bank and make temporary connections for full load
test, if necessary.

D. Perform a power failure test on the entire installed system. This test shall be conducted
by opening the power supply from the utility service, and observing proper operation of
the system for at least 2 hours. Coordinate timing and obtain approval for start of test
with site personnel.

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

3.4 SERVICE AND SUPPORT

A. The generator set supplier shall maintain service parts inventory for the entire power
system at a central location which is accessible to the service location 24 hours per day,
365 days per year. The inventory shall have a commercial value of $3 million or more.
The manufacturer of the generator set shall maintain a central parts inventory to support
the supplier, covering all the major components of the power system, including engines,
alternators, control systems, paralleling electronics, and power transfer equipment.

B. The generator set shall be serviced by a local service organization that is trained and
factory certified in generator set service. The supplier shall maintain an inventory of
critical power system replacement parts in the local service location. Service vehicles
shall be stocked with critical replacement parts. The service organization shall be on call
24 hours per day, 365 days per year. The service organization shall be physically located
within 50 miles of the site.
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C. The manufacturer shall maintain model and serial number records of each generator set
provided for at least 20 years.

END OF SECTION
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AUTOMATIC TRANSFER SWITCHES

PART 1- GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes transfer switches rated 600 V and less, including the following:

1.

Automatic transfer switches

B. Related Sections include the following:

1.3 SUBMITTALS

A.

Product Data: For each type of product indicated. Include rated capacities, weights,
operating characteristics, furnished specialties, and accessories.

L.

Technical data on all major components of all transfer switches and other products
described in this section. Data is required for the transfer switch mechanism, control
system, cabinet, and protective devices specifically listed for use with each transfer
switch. Include steady state and fault current ratings, weights, operating
characteristics, and furnished specialties and accessories.

Single Line Diagram: Show connections between transfer switch, power sources and
load

Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum

clearances, conductor entry provisions, gutter space, installed features and devices, and

material lists for each switch specified.

L.

Dimensioned outline drawings of assembly, including elevations, sections, and details
including minimal clearances, conductor entry provisions, gutter space, installed
features and devices and material lists for each switch specified.

Internal electrical wiring and control drawings.

Interconnection wiring diagrams, showing recommended conduit runs and point-to-
point terminal connections to generator set.

Installation and mounting instructions, including information for proper installation
of equipment to meet seismic requirements.

Manufacturer and Supplier Qualification Data

L.

The transfer switch manufacturer shall be certified to ISO 9001 International Quality
Standard and shall have third party certification verifying quality assurance in
design/development, production, installation, and service, in accordance with ISO
9001.
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2. The manufacturer of this equipment shall have produced similar equipment for a
minimum period of 10 years. When requested, an acceptable list of installations with
similar equipment shall be provided demonstrating compliance with this requirement.

D. Operation and Maintenance Data: For each type of product to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1. Features and operating sequences, both automatic and manual.

2. List of all factory settings of relays, timers and protective devices; provide setting and
calibration instructions where applicable.

E. Warranty documents demonstrating compliance with the project’s contract requirements.
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: The equipment supplier shall maintain a service center
capable of providing training, parts, maintenance and emergency repairs to equipment,
including transfer switch generator sets and remote monitoring equipment (if applicable)
at the site within a response period of less than (eight hours or appropriate time period
designated for Project) from time of notification.

1. The transfer switch shall be serviced by technicians employed by, and specially
trained and certified by, the generator set supplier and the supplier shall have a
service organization that is factory-certified in both generator set and transfer switch
service. The supplier shall maintain an inventory of critical replacement parts at the
local service organization, and in service vehicles. The service organization shall be
on call 24 hours per day, 365 days per year.

2. The manufacturer shall maintain model and serial number records of each transfer
switch provided for at least 20 years.

B. Source Limitations: All transfer switches are to be obtained through one source from a
single manufacturer. The generator set manufacturer shall warrant transfer switches to
provide a single source of responsibility for products provided.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA
70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked as suitable for use in emergency, legally required or optional standby use as
appropriate for the connected load.

D. The automatic transfer switch installation and application shall conform to the
requirements of the following codes and standards:

1. Transfer switches and enclosures shall be UL 1008 listed and labeled as suitable for
use in emergency, legally required, and optional standby applications.

2. CSA 282, Emergency Electrical Power Supply for Buildings, and CSA C22.2, No.
14-M91 Industrial Control Equipment



10.

11.

12.

13.

14.
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NFPA 70, National Electrical Code. Equipment shall be suitable for use in systems in
compliance with Articles 700, 701 and 702.

Comply with NEMA ICS 10-1993 AC Automatic Transfer Switches

IEEE 446 — Recommended Practice for Emergency and Standby Power Systems for
Commercial and Industrial Applications

EN55011, Class B Radiated Emissions and Class B Conducted Emissions
IEC 1000-4-5 (EN 61000-4-5); AC Surge Immunity

IEC 1000-4-4 (EN 61000-4-4) Fast Transients Immunity

IEC 1000-4-2 (EN 61000-4-2) Electrostatic Discharge Immunity

IEC 1000-4-3 (EN 61000-4-3) Radiated Field Immunity

IEC 1000-4-6 Conducted Field Immunity

IEC 1000-4-11 Voltage Dip Immunity

IEEE 62.41, AC Voltage Surge Immunity

IEEE 62.45, AC Voltage Surge Testing

E. Comply with NFPA 99 — Essential Electrical Systems for Healthcare Facilities

F. Comply with NFPA 110 — Emergency and Standby Power Systems. The transfer switch

shall meet all requirements for Level 1 systems, regardless of the actual circuit level.

G. The manufacturer shall warrant the material and workmanship of the transfer switch
equipment for a minimum of two (2) years from registered commissioning and start-up,

or eighteen (18) months from date of shipment.

H. The warranty shall be comprehensive. No deductibles shall be allowed for travel time,

service hours, repair parts cost, and etc. during the minimum noted warranty period
described above.

1.5 PROJECT CONDITIONS

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary electrical service:

1.

Notify (Architect/Construction Manager/Owner) no fewer than (insert appropriate
number) days in advance of proposed interruption of electrical service.

Do not proceed with interruption of electrical service without (Architect/Construction
Manager/Owner’s) written permission.

Do not energize any new service or distribution equipment without notification and
permission of the (Architect/Construction Manager/Owner).
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1.6 COORDINATION

A.

Size and location of concrete bases and anchor bolt inserts shall be coordinated. Concrete,
reinforcement and formwork must meet the requirements specified in Division 03. See
section "INSTALLATION" for additional information on installation

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cummins Power Generation OTECSEC 400A

Equipment specifications for this Project are based on automatic transfer switches
manufactured by Cummins Power Generation. Switches manufactured by other
manufacturers that meet the requirement of this specification are acceptable, if approved
not less than two weeks before scheduled bid date. Proposals must include a line-by-line
compliance statement based on this specification.

Transfer switches utilizing molded case circuit breakers do not meet the requirements of
this specification and will not be accepted.

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A.

B.

Provide transfer switches in the number and ratings that are shown on the drawings.

Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total
system transfer.

Fault-Current Closing and Withstand Ratings: UL 1008 WCR ratings must be specifically
listed as meeting the requirements for use with protective devices at installation locations,
under specified fault conditions. Withstand and closing ratings shall be based on use of
the same set of contacts for the withstand test and the closing test.

Solid-State Controls: All settings should be accurate to +/- 2% or better over an operating
temperature range of - 40 to + 60 degrees C (- 40 to + 140 degrees F).

Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-
surge withstand capability requirements when tested according to IEEE C62.41.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Electrical Operation: Accomplished by a non-fused, momentarily energized solenoid or
electric motor operator mechanism, mechanically and electrically interlocked in both
directions (except that mechanical interlock is not required for closed transition switches).

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated
current between active power sources.

1. Switches using molded-case switches or circuit breakers, or insulated case circuit
breaker components are not acceptable.
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2. Transfer switches shall be double-throw, electrically and mechanically interlocked,
and mechanically held in the Source 1 and Source 2 positions.

3. Main switch contacts shall be high pressure silver alloy. Contact assemblies shall
have arc chutes for positive arc extinguishing. Arc chutes shall have insulating
covers to prevent inter-phase flashover.

4. Contacts shall be operated by a high-speed electrical mechanism that causes contacts
to open or close within three electrical cycles from signal.

5. Transfer switch shall be provided with flame retardant transparent covers to allow
viewing of switch contact operation but prevent direct contact with components that
could be operating at line voltage levels.

6. The transfer switch shall include the mechanical and control provisions necessary to
allow the device to be field-configured for operating speed. Transfer switch
operation with motor loads shall be as is recommended in NEMA MGl.

a. Phase angle monitoring/timing equipment is not an acceptable substitute for this
functionality

7. Transfer switches designated on the drawings as “3-pole” shall have a full current-
rated neutral bar with lugs.

8. Transfer switches designated on the drawings as "service entrance" switches shall
meet the requirements of section "SERVICE ENTRANCE TRANSFER SWITCHES"
of this specification.

H. Factory wiring: Transfer switch internal wiring shall be composed of pre-manufactured
harnesses that are permanently marked for source and destination. Harnesses shall be
connected to the control system by means of locking disconnect plug(s), to allow the
control system to be easily disconnected and serviced without disconnecting power from
the transfer switch mechanism

I. Terminals: Terminals shall be pressure type and appropriate for all field wiring. Control
wiring shall be equipped with suitable lugs, for connection to terminal strips.

J. Enclosures: All enclosures shall be third-party certified for compliance to NEMA ICS 6
and UL 508, unless otherwise indicated:

1. The enclosure shall provide wire bend space in compliance to the latest version of
NFPA70, regardless of the direction from which the conduit enters the enclosure.

2. Exterior cabinet doors shall provide complete protection for the system’s internal
components. Doors must have permanently mounted key-type latches. Bolted covers
or doors are not acceptable.

3. Transfer switches shall be provided in enclosures that are third party certified for their
intended environment per NEMA requirements.

2.3 AUTOMATIC TRANSFER SWITCHES
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. Comply with requirements for Level 1 equipment according to NFPA 110.

. Indicated current ratings:

1.

Refer to the Project drawings for specifications on the sizes and types of transfer
switch equipment, withstand and closing ratings, number of poles, voltage and
ampere ratings, enclosure type, and accessories.

Main contacts shall be rated for 600 VAC minimum.

Transfer switches shall be rated to carry 100% of rated current continuously in the
enclosure supplied, in ambient temperatures of -40 to +60 degrees C (-40 to +140
degrees F), relative humidity up to 95% (non-condensing), and altitudes up to 10,000
feet (3000 meters).

. Relay Signal: Control shall include provisions for addition of a pre-transfer relay signal,

adjustable from 0 to 60 seconds, to be provided if necessary for elevator operation, based
on equipment provided for the project.

. Transfer switches that are designated on the drawings as 3-pole shall be provided with a
neutral bus and lugs. The neutral bus shall be sized to carry 100% of the current
designated on the switch rating.

Automatic Transfer Switch Control Features

1.

The transfer switch control system shall be configurable in the field for any operating

voltage level up to 600 VAC. Voltage sensing shall be monitored based on the normal
voltage at the site. Systems that utilize voltage monitoring based on standard voltage

conditions that are not field configurable are not acceptable.

All transfer switch sensing shall be configurable from an operator panel or from a
Windows XP or later PC-based service tool. Designs utilizing DIP switches or other
electromechanical devices are not acceptable.

The transfer switch shall provide a relay contact signal prior to transfer or re-transfer.
The time period before and after transfer shall be adjustable in a range of 0 to 60
seconds.

The control system shall be designed and prototype tested for operation in ambient
temperatures from - 40 degrees C to + 60 degrees C (- 40 to +140 degrees F). It shall
be designed and tested to comply with the requirements of the noted voltage and
RFI/EMI standards.

The control shall have optically isolated logic inputs, high isolation transformers for
AC inputs and relays on all outputs, to provide optimum protection from line voltage
surges, RFI and EML.

The transfer switch network monitoring equipment, when supplied, shall be provided
with a battery-based auxiliary power supply to allow monitoring of the transfer
switch when both AC power sources are non-operational.

The indicator panel LEDs shall display:
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a. Which source the load is connected to (Source 1 or Source 2)
b. Which source or sources are available
c.  When switch is not set for automatic operation, the control is disabled
d. When the switch is in test/exercise mode
8. The indicator shall have pushbuttons that allow the operator to activate the following
functions:
a. Activate pre-programmed test sequence
b. Override programmed delays, and immediately go to the next operation
c. Reset the control by clearing any faults
d. Test all of the LEDs by lighting them simultaneously

9. The alphanumeric digital display shall be vacuum fluorescent-type, clearly visible in
both bright sunlight and no-light conditions over an angle of 120 degrees, and shall
display the following:

a.

b.

AC voltage for all phases, normal and emergency

Source status: connected or not connected.

10. The display panel shall be password-protected, and allow the operator to view and

make adjustments:

a.

b.

Set nominal voltage and frequency for the transfer switch
Adjust voltage and frequency sensor operation set points

Set up time clock functions

Set up load sequence functions

Enable or disable control functions including program transition

View real-time clock data, operation log (hours connected, times transferred,
failures) and service history

F. Transfer Switch Control Panel: The transfer switch shall have a microprocessor-based
control with a sealed membrane panel incorporating pushbuttons for operator-controlled
functions, and LED lamps for system status indicators. Panel display and indicating lamps
shall include permanent labels.

G. Control Functions: Functions managed by the control shall include:

1. Software adjustable time delays:

a.

Engine start (prevents nuisance genset starts in the event of momentary power
fluctuation): 0 to 120 seconds (default 3 sec)
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b. Transfer normal to emergency (allows genset to stabilize before load is
transferred): 0 to 120 seconds (default 3 sec)

c. Re-transfer emergency to normal (allows utility to stabilize before load is
transferred from genset): 0 to 30 minutes (default 3 sec)

d. Engine cooldown: 0 to 30 minutes (default 10 min)

e. Programmed transition: 0 to 60 seconds (default 3 sec)

H. Control features shall include:

J.

1.

Programmable genset exerciser: A field-programmable control shall periodically start
and run the generator with or without transferring the load for a preset time period,
then re-transfer and shut down the generator after a preset cool-down period.

In event of a loss of power to the control, all control settings, real-time clock setting
and the engine start-time delay setting will be retained.

The system continuously logs information including the number of hours each source
has been connected to the load, the number of times transferred, and the total number
of times each source has failed. An event recorder stores information, including time

and date-stamp, for up to 50 events.

Re-Transfer Inhibit Switch: Inhibits automatic re-transfer control so automatic
transfer switch will remain connected to emergency power source as long as it is
available regardless of condition of normal source.

Transfer Inhibit Switch: Inhibits automatic transfer control so automatic transfer
switch will remain connected to normal power source regardless of condition of
emergency source.

Control Interface

1.

Provide one set Form C auxiliary contacts on both sides, operated by transfer switch
position, rated 10 amps 250 VAC.

Engine Starting Contacts

1.

One isolated and normally closed pair of contacts rated 10A at 32 VDC minimum.

2.4 SERVICE ENTRANCE TRANSFER SWITCHES

A.

Transfer switches must be specifically intended for service entrance applications, and
labeled “Suitable for service entrance use only”

Transfer switch shall meet NEC requirements for emergency, legally required and
standby applications as specified in UL 1008.

Entire transfer switch including enclosure must be listed and labeled to UL 1008;
switches with only the mechanism listed are not acceptable.

Molded case circuit breaker must be UL 489 listed.
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Automatic transfer-switch sensing, controlling, or operating function shall not depend on
remote panel for proper operation. The remote annunciation system shall not prevent
transfer to the alternate source when the primary power source fails, nor prevent return to
the primary source if the alternate source fails

PART 3 - EXECUTION

3.1 INSTALLATION

A.

C.

D.

Design each fastener and support to carry load indicated by seismic requirements and
according to seismic-restraint details. See Division 26 Section "Vibration and Seismic
Controls for Electrical Systems."

. Floor-Mounting Switch: Anchor to floor by bolting.

1. Floor-mounted transfer switches (except drawout switches supported by wheeled
carriages, which must be rolled out at floor level) shall be mounted on concrete bases
complying with the following requirements:

a. Concrete Bases: 4 inches (100 mm) high, reinforced, with chamfered edges.
Extend base no more than 4 inches (100 mm) in all directions beyond the
maximum dimensions of switch, unless otherwise indicated or unless required for
seismic support. Construct concrete bases according to Division 26 Section
"Hangers and Supports for Electrical Systems."

Identify components according to Division 26 Section "Identification for Electrical
Systems."

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

3.2 CONNECTIONS

A.

Wiring to Remote Components: Match type and number of cables and conductors to
control and communication requirements of transfer switches as recommended by
manufacturer. Increase raceway sizes at no additional cost to Owner if necessary to
accommodate required wiring.

. Field control connections shall be made on a common terminal block that is clearly and

permanently labeled.

Transfer switch shall be provided with AL/CU mechanical lugs sized to accept the full
output rating of the switch. Lugs shall be suitable for the number and size of conductors
shown on the drawings.

Ground equipment according to Division 26 Section "Grounding and Bonding for
Electrical Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

3.3 SOURCE QUALITY CONTROL
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A. Prior to shipping, factory shall test and inspect components, assembled switches, and
associated equipment to ensure proper operation.

B. Factory shall check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements.

C. Factory shall perform dielectric strength test complying with NEMA ICS 1.
3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: The supplier of the transfer switch(es) and associated
equipment shall inspect, test, and adjust components, assemblies, and equipment
installations, including connections, and report results in writing.

B. Manufacturer’s representative shall perform tests and inspections and prepare test reports.

C. After installing equipment and after electrical circuitry has been energized, installer shall
test for compliance with requirements.

1. Perform recommended installation tests as recommended in manufacturer’s
installation and service manuals.

2. After energizing circuits, demonstrate interlocking sequence and operational function
for each switch.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.

b. Verify time-delay settings.
c. Verify that the transfer switch is accurately metering AC voltage.

d. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

3.5 DEMONSTRATION

A. After generator set installation, the generator and transfer switch supplier shall conduct a
complete operation, basic maintenance, and emergency service seminar covering
generator set and transfer switch equipment, for up to 10 people employed by the Owner.

1. The seminar shall include instruction on operation of the transfer equipment, normal
testing and exercise, adjustments to the control system, and emergency operation
procedures.
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GENERAL NOTES:

L.

CONTRACTOR SHALL COORDINATE WITH OWNER TO AQUIRE A NEW
WORK ORDER FROM THE POWER COMPANY FOR THE NEW SERVICE AND

LINE CONSTRUCTION.

ALL ELECTRICAL WORK SHALL BE INSTALLED PER POWER COMPANY

SPECIFICATIONS AND NEC.

SEE SHEET C2.01 FOR NEW POWER POLE LOCATION ALONG JACKSON

AVENUE.

SEE SHEET C2.01 FOR THE UNDERGROUND SERVICE POWER FEED FROM

NEW POWER POLE TO METER.

[ )

v

BUILDING EXTERIOR
® ®
®
A AN
® ©

RISER NOTES:

@ 3 PHASE HIGH VOLTAGE POWER LINES BY POWER COMPANY.
TRANSFORMERS BY POWER COMPANY.

© 4" CONDUIT PER POWER COMPANY SPECIFICATIONS. SEE POWER
COMPANY FOR CABLE TYPE, SIZE AND INSTALLATION
SPECIFICATIONS.

POWER POLE BY POWER COMPANY

3" CONDUIT WITH 8-3/0 CABLES.

240V, 400A, 3 PHASE SERVICE DISCONNECT SWITCH.

3" CONDUIT WITH 8-3/0 CABLES AND 2-#4 GROUNDS..

240V, 400A, 3 PHASE AUTOMATIC TRANSFER SWITCH.

1" CONDUIT WITH COMMUNICATION WIRES PER MANUFACTURERS
SPECTFICATIONS..

© 666 66

1" CONDUIT WITH 4-#10 WIRES AND 2-#10 GROUNDS TO PANEL "B".
CIRCUIT B-35 FOR BLOCK HEATER AND CIRCUIT B-37 FOR BATTERY
CHARGER.

120/208 V, 3 PHASE, 100KW DIESEL GENERATOR.

120/208V, 400A, 3 PHASE POWER CABINET IF POWER COMPANY
REQUIRES.

POWER METER PER POWER COMPANY SPECIFICATIONS.
DRIP LOOP BY POWER COMPANY.
WEATHERHEAD IF POWER COMPANY REQUIRES.

CONCRETE PAD PER GENERATOR MANUFACTURER
SPECIFICATIONS.

2 1/2" CONDUIT WITH 4-3/0 CABLES AND [-#4 GROUND TO PANEL "A".
2 1/2" CONDUIT WITH 4-3/0 CABLES AND [-#4 GROUND TO PANEL "B".

#2 GROUND WIRE.

®000 ©weG®B® 60 ©

TWO GROUND RODS AND CLAMPS PER POWER COMPANY
SPECIFICATIONS.

N N

J J

ELECTRICAL RISER DIAGRAM

NOT TO SCALE

(V.3

THRASHER

THE THRASHER GROUP INC.

600 WHITE OAKS BLVD,
P.0.BOX 940
BRIDGEPORT, WV 26330

P (304) 624-4108
F (304) 624-7831

www.thethrashergroup.com

THE INFORMATION CONTAINED HEREIN IS
THE SOLE PROPERTY OF THE THRASHER
GROUP, INC. REPRODUCTION OF THESE
DOCUMENTS IN WHOLE, OR IN PART FOR
ANY REASON WITHOUT PRIOR WRITTEN
PERMISSICN IS STRICTLY PROHIBITED.

COPYRIGHT © 2023
THE THRASHER GROUP, INC.

DESCRIPTION

DATE

BY

NO.

Fa
-l E % < i
< L ) < P
LL 0 9 <
T = X
> ' = > 9 0
@) = o O
= 'E O N N A
2 =33
= Z o w =
e = 5 50 = 5
- O W o 3
> L p %
Qo o« O Z
n: LL < O O
T = O
< 0O
I
DRAWN: DATE:
CHECKED: DATE:
APPROVED: DATE:

PROJECT No.

60-10119

RISER DIAGRAM

SHEET No.

E6.01




	A. GENERAL
	D. QUESTIONS AND RESPONSES
	E. CLARIFICATIONS



