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DOCUMENT 00 01 01 
 

PROJECT TITLE PAGE 
 
 
PROJECT NAME: GAYLORD COMMUNITY SCHOOLS 
   PROJECT 3.8 – 2024 SINKING FUND PROJECTS 
   BID PACKAGE NO. 3 
   Board Office / Early Childhood Center (BOECC) – Generator Pre-purchase 
   Generator Pre-purchase 

 
 
OWNER:  Gaylord Community Schools 

  615 South Elm Street 
  Gaylord, MI 49735 
  Contact: David Parsell, Transportation and Maintenance Director 
  Telephone: 989/731-5230 

                             
 
ARCHITECT:  Anthony Esson, Architect 
 

Mailing Address: 
P.O. Box 479 

                                       Gaylord, MI  49734 
 
   Shipping Address: 
   2111 Forester Drive 
   Frederic, MI 49733 
 
   Contact: Anthony P. Esson, Architect, LEED AP 

PH: 989-350-1827 
tony@anthonyessonarchitect.com 
 

 
MEP ENGINEER JLK Engineering 
   795 Fairway Drive  
   PH: 989-614-4225 
   Gaylord, MI 49735 
   jkowatch@jlkengineering.com 
 
 
CONSTRUCTION Sugar Construction, Inc. 
MANAGER:  2968 Venture Drive 
   Midland, MI 48640 
   Contact: Jerry Brown, Project Manager 
   PH: 989-631-4154  
   jerrybrown@sugarconstruction.com 
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DOCUMENT 00 11 16 

INVITATION TO BID 

 
Project: 
 
GAYLORD COMMUNITY SCHOOLS 
PROJECT SF3.8 – 2024 SINKING FUND PORJECTS 
BID PACKAGE NO. 3 
Board Office / Early Childhood Center (BOECC) 
Generator Pre-purchase 
   
 
Owner: 
 
Gaylord Community Schools 
615 South Elm Street 
Gaylord, MI 49735 
 
 
Architect/Engineer: 
 
Anthony P. Esson, Architect, PLLC 
PO Box 479 
Gaylord, MI 49734 
 
Date: November 29, 2024 
 
 
Gaylord Community Schools will receive Bids for pre-purchase of a Packaged Spark Ignited Engine-Driven 
Generator Set and Automatic Transfer Switch to be furnished and delivered to the Gaylord Community 
Schools Board Office / Early Childhood Center building located at 615 South Elm St., Gaylord, MI 49735. 

 
Sealed Bids may be delivered in person to Gaylord Community Schools, c/o Joe Hart, Business Manager, 
615 South Elm Street, Gaylord, MI 49735. Bids must be received prior to 10:30 AM local time on December 
19, 2024. Bids will be opened publically and read aloud at 10:30 AM local time on December 19, 2024, in the 
Board Meeting Room in the BOECC building, 615 South Elm Street, Gaylord, MI 49735. The Owner will not 
consider or accept a bid received after the date and time specified for bid submission. Post Bid Interviews 
with the apparent low Bidder(s) will be scheduled following receipt of Bids. All Bids will be evaluated at a later 
date. 
 
Bidding Documents will be available on or about December 2, 2024. Interested Bidders may view and 
download bidding documents at www.sugarconstruction.com/current-bids. Select Gaylord Community 
Schools, SF3.8 – 2024 Sinking Fund Projects; Bid Package No. 3; Board Office / Early Childhood Center 
Generator Pre-purchase. 
  
Bidding Documents will also be on file at the following Plan Rooms. 
 

Builders Exchange Traverse City, Grand Rapids, Lansing, and Saginaw 
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Each Bidder shall include with its Bid, a sworn and notarized statement disclosing any familial relationships 
that exist between the owner or any employee of the Bidder and any member of the Board of Education of 
the Superintendent of the School District. 
 
Compliance with the Iran Economic Sanctions Act (PA 517 of 2012) is required. Each Bidder shall include a 
sworn and notarized certification that they are not an "Iran Linked Business" as the term is defined in the Act.  
 
A Bid security in the amount of no less than 5 percent of the Bid Sum in the form of a Bid Bond, or certified 
check payable to the Owner shall accompany each Bid. A personal or company check does not constitute a 
Bid security. 
 
Refer to other bidding requirements described in Document 00 21 13. 
 
Bids shall be submitted on the Bid Form provided in the Bidding Documents. Bidders may supplement this 
form as appropriate. 
  
Bidders will not be required to furnish Performance and Labor/Material Payment Bonds for this project. 
 
Bids will be required to be submitted under a condition of irrevocability for a period of 60 days after 
submission. 
 
The Owner reserves the right to accept or reject any or all Bids, either in whole or in part; to award the 
Contract to other than the lowest Bidder; to waive any irregularities and/or informalities; and in general to 
make awards in any manner deemed to be in the best interest of the Owner. 

END OF DOCUMENT 
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DOCUMENT 00 21 13 

INSTRUCTIONS TO BIDDERS 

1.1 SUMMARY 

A. Document Includes: 
1. Bid submission. 
2. Intent. 
3. Work identified in contract documents. 
4. Contract Time. 
5. Definitions. 
6. Contract Documents identification. 
7. Availability of documents. 
8. Examination of documents. 
9. Inquiries and Addenda. 
10. Product substitutions. 
11. Site examination. 
12. Prebid conference. 
13. Subcontractors. 
14. Submission procedure. 
15. Bid ineligibility. 
16. Security deposit. 
17. Performance Assurance. 
18. Bid Form requirements. 
19. Fees for changes in the Work. 
20. Bid Form signature. 
21. Familial Disclosure Statement 
22. Iran Economic Sanctions Act Compliance Affidavit 
23. Selection and award of alternates. 
24. Bid opening. 
25. Duration of offer. 
26. Acceptance of offer. 

B. Related Documents: 
1. Document 00 11 16 - Invitation to Bid. 
2. Document 00 41 13 - Bid Form - Stipulated Sum (Trade Contract). 

1.2 BID SUBMISSION 

A. Bids signed and under seal, executed, and dated will be received by Gaylord Community Schools 
c/o Joe Hart, Business Manager, 615 S. Elm Street, Gaylord, MI 49735, until 10:30 AM local time 
on December 19, 2024. 

B. Bids submitted after the above time will be returned to Bidder unopened. 

C. Amendments to submitted Bids will be permitted when received in writing prior to bid closing and 
when endorsed by the same party or parties who signed and sealed the Bid. 

D. Bidders may withdraw their Bid by written request at any time before bid closing. 
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1.3 INTENT 

A. The intent of this Bid request is to obtain an offer to furnish and deliver a Packaged Spark Ignited 
Engine-Driven Generator Set and Automatic Transfer Switch as described in the Contract 
Documents. 

B. This is a “Construction Management as Constructor” project and there will be no “general 
contractor”. The Construction Manager will award trade contracts for each Bid Category as 
described below: 
1. Bid Category 1.0 – Material Supply 

1.4 WORK IDENTIFIED IN CONTRACT DOCUMENTS 

A. Work of this proposed Contract comprises furnish and delivery of specified materials only as 
described in the specifications and Bid Category. Installation of materials will be bid and awarded 
separately at a later date. 

B. Materials included in this contract are to be furnished and delivered to: 
1. Gaylord Community Schools Board Office / Early Childhood Center, 615 South Elm St. 

Gaylord MI 49735. 

1.5 CONTRACT TIME 

A. Include an anticipated delivery date for materials included in this contract on the Bid Form. 

1.6 DEFINITIONS 

A. Bidding Documents: Contract Documents supplemented with Invitation To Bid, Instructions to 
Bidders, Information Available to Bidders, Bid Form, and bid securities, identified 

B. Contract Documents: As defined in AIA Document A201-2007 Article 1, including issued 
Addenda. 

C. Bid: Executed Bid Form and required attachments submitted in accordance with these 
Instructions to Bidders. 

D. Bid Price: Monetary sum identified by the Bidder in the Bid Form. 

1.7 CONTRACT DOCUMENTS IDENTIFICATION 

A. The Contract Documents are identified as Project No. 284-20H Gaylord Community Schools 
Project SF3.8 – 2024 Sinking Fund Projects; Bid Package No. 3; Board Office / Early Childhood 
Center – Generator Pre-purchase, as prepared by Anthony P. Esson, Architect. 

1.8 AVAILABILITY OF DOCUMENTS 

A. Bidding Documents may be obtained as stated in Invitation to Bid. 

B. Partial sets of Bidding Documents will not be issued to Bidders. 

C. Bidding Documents are made available only for the purpose of obtaining offers for this Project. 
Their use does not grant a license for other purposes. 
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1.9 EXAMINATION OF DOCUMENTS 

A. Bidders are responsible for full examination of the drawings, specifications, exhibits and any 
Addenda prior to submission of bids. 

B. Bidding Documents may be viewed at the office of the Owner 

C. Upon receipt of Bidding Documents verify documents are complete. Notify Architect/Engineer if 
documents are incomplete. 

D. Immediately notify Architect/Engineer upon finding discrepancies or omissions in Bidding 
Documents. 

1.10 INQUIRIES AND ADDENDA 

A. Direct questions in writing to Anthony P. Esson, at the office of the Architect/Engineer; e-mail at 
tony@anthonyessonarchitect.com. 

B. Verbal answers are not binding on any party. 

C. Submit questions not less than 7 days before date set for receipt of Bids. Replies will be made by 
Addenda. 

D. Addenda may be issued during bidding period. Addenda will be posted on the Construction 
Manager’s website. Addenda become part of the Contract Documents. Include resultant costs in 
the Bid Price. 

1.11 PRODUCT SUBSTITUTIONS 

A. Where Bidding Documents stipulate particular Products, substitution requests will be considered 
by Architect/Engineer up to 5 days before receipt of Bids. 

B. With each substitution request, provide sufficient information for Architect/Engineer to determine 
acceptability of proposed products. 

C. When a request to substitute a Product is made, Architect/Engineer may approve the substitution. 
Approved substitutions will be identified by Addenda. 

D. In submission of substitutions to Products specified, Bidders shall include in their Bid, changes 
required in the Work, changes to Contract Time and Contract Price to accommodate such 
approved substitutions. Later claims by the Bidder for an addition to the Contract Time or 
Contract Price because of changes in Work necessitated by use of substitutions will not be 
considered. 

mailto:tony@anthonyessonarchitect.com
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1.12 SITE EXAMINATION – Not used 

1.13 PREBID CONFERENCE – Not used 

1.14 SUBCONTRACTORS – Not used 

1.15 SUBMISSION PROCEDURE 

A. Bidders shall be solely responsible for delivery of Bids in manner and time prescribed. 

B. Submit one copy of executed offer on Bid Form provided, signed and sealed with required 
security deposit in a closed opaque envelope, clearly identified with Bidder’s name, Project name, 
Specific Bid Category and Owner's name on the outside. 

C. Bid Category must be bid in its’ entirety. Bid qualifiers that omit portions of the work will be 
grounds for rejection. 

D. An abstract summary of submitted Bids will be made available to all Bidders following bid 
opening. 

1.16 BID INELIGIBILITY 

A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain 
arithmetical errors, erasures, alterations, or irregularities of any kind, will be declared 
unacceptable at Owner’s discretion. 

B. Bid Forms, Appendices, and enclosures which are improperly prepared will be declared 
unacceptable at Owner’s discretion. 

C. Failure to provide security deposit, bonds or insurance requirements will invalidate the Bid at the 
discretion of the Owner. 

D. Bidders that are "Iran Linked Businesses" as the term is defined in PA 517 of 2012, Iran 
Economic Sanctions Act are ineligible to Bid. Eligible Bidders must submit certification in 
accordance with the Act. Refer to Section 00 45 02. 

1.17 SECURITY DEPOSIT 

A. Bids shall be accompanied by security deposit as follows: 
1. Bid Bond in the amount of not less than five percent (5%) of the Bid Price on standard surety 

company form or; 
2. Certified check payable to Owner in the amount of five percent (5%) of the Bid Price. 

B. Endorse Bid Bond in name of Gaylord Community Schools as obligee, signed and sealed by the 
principal (Contractor) and surety. 

C. Endorse certified check in name of Gaylord Community Schools. 

1.18 PERFORMANCE ASSURANCE 

A. The Construction Manager will administer this project. All correspondence, submittals, changes to 
the contract, etc. shall be directed to the attention of the Project Manager: Jerry Brown 
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1.19 BID FORM REQUIREMENTS 

A. Complete requested information in the Bid Form and Bid Form Supplements. 

1.20 FEES FOR CHANGES IN THE WORK 

A. Include in the Bid Form, the overhead and profit fees on Bidder’s own Work and Work by 
Subcontractors, applicable for Changes in the Work, whether additions to or deductions from the 
Work on which the Bid Price is based. 
1. Overhead and profit fees may not exceed 10%. 
2. Overhead and profit fees will be applied to the net cost of additions to, or the net cost of 

deductions from the Work. 

1.21 BID FORM SIGNATURE 

A. Sign Bid Form, as follows: 
1. Sole Proprietorship: Signature of sole proprietor in the presence of a witness who will also 

sign. Insert the words "Sole Proprietor" under the signature. Affix seal. 
2. Partnership: Signature of all partners in the presence of a witness who will also sign. Insert 

the word "Partner" under each signature. Affix seal to each signature. 
3. Corporation: Signature of a duly authorized signing officers in their normal signatures. Insert 

the officer's capacity in which the signing officer acts, under each signature. Affix the 
corporate seal. If the Bid is signed by officials other than the president and secretary of the 
company, or the president/secretary/treasurer of the company, submit a copy of the by-law 
resolution of their board of directors authorizing them to do so, with the Bid Form in the bid 
envelope. 

4. Joint Venture: Signature of each party of the joint venture under their respective seals in a 
manner appropriate to such party as described above, similar to requirements for 
Partnerships. 

1.22 FAMILIAL DISCLOSURE STATEMENT 

A. Include Familial Disclosure Statement – 00 45 01. 

B. Complete all requested information in the affidavit. 

C. Signature of the affidavit shall be notarized. 

D. Failure of the Bidder to submit a fully executed affidavit will result in disqualification of the bidder. 

1.23 IRAN ECONOMIC SANCTIONS ACT COMPLIANE AFFIDAVIT 

A. Include Iran Economic Sanctions Act Compliance Affidavit – 00 45 02. 

B. Complete all requested information in the affidavit. 

C. Signature of the affidavit shall be notarized. 

D. Failure of the Bidder to submit a fully executed affidavit will result in disqualification of the bidder. 
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1.24 SELECTION AND AWARD OF ALTERNATES – Not used 

1.25 BID OPENING 

A. Bids will be opened publicly as indicated in Document 001116 – Invitation to Bid. Bidders may be 
present. 

1.26 DURATION OF OFFER 

A. Bids shall remain open to acceptance and shall be irrevocable for a period of 60 days after bid 
closing date. 

1.27 ACCEPTANCE OF OFFER 

A. The Owner reserves the right to accept or reject any or all offers. 

B. After acceptance by the Owner, the Construction Manager, on behalf of the Owner, will issue to 
the accepted Bidder, a written Notice to Proceed. 

C. Notwithstanding delay in the preparation and execution of the Agreement, accepted Bidder shall 
be prepared, upon written Notice to Proceed, to commence work within (3) days following receipt 
of official written order of the Owner to proceed, or on date stipulated in such order. 

D. The accepted bidder shall enter into a Contract Agreement with the Construction Manager, and 
within (5) days following its presentation shall execute Agreement and return it to the 
Construction Manager. 

END OF DOCUMENT 
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BID CATEGORY 1.0 – MATERIAL SUPPLY 
 

 
 
The contractor shall provide all materials and delivery expenses to ship to the owner the specified 
items as set forth in the documents and in this Bid Category description. 
 
 
Specifications Included for This Bid Category: 
(Total responsibility for these sections in their entirety unless otherwise noted) 
 
26 3213-Spark Ignited Engine-Driven Generator Sets 
26 3623-Automatic Transfer Switch 
 
 
Reference Specifications for This Bid Category: 
(Include portions of these specifications as they apply to this bid category) 
 
All sections under Division 1 General Requirements 
 
Inclusions for This Project: (but not limited to): 
Any work that may be reasonably construed as part of this bid category’s  
responsibility shall be included. 
 
 

1. This is a “furnish and deliver” price quote.  
2. Include all sales tax in the price quote. 
3. This equipment is being furnished for an upcoming project for 2025. The equipment warranty 

shall commence on the date of substantial completion for that project. 
4. Price to include best delivery date to the site and shall include all shipping charges in the bid 

price. 
 
 
Exclusions: 
 

1. None 
 
 

END OF BID CATEGORY 1.0 
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DOCUMENT 00 41 13 
BID FORM – STIPULATED PRICE 

 
To:  Gaylord Community Schools 

c/o Joe Hart, Business Manager 
615 South Elm Street 
Gaylord, Michigan 49735 

Project:  Gaylord Community Schools 
  Project SF3.8 – 2024 Sinking Fund Projects 

Bid Package No. 3 
Board Office / Early Childhood Center – Generator Pre-purchase 
Project No. 284-20H 

Date:      
 

Submitted by:             
(full name) 

              
  (full address) 

Estimator             
(name and telephone) 

Bid Category:            
   

1. OFFER 

Having examined the Place of The Work and all matters referred to in the Instructions to Bidders 
and the Contract Documents prepared by Anthony Esson, Architect for the above mentioned 
project, we, the undersigned, hereby offer to enter into a Contract to perform the Work for the 

Stipulated Sum of:  $    (numerical) 

$                   dollars 
in lawful (written) money of the United States of America. 

• We have included the required security deposit as required by the Instruction to Bidders. 

• All applicable federal and/or State of Michigan taxes are included in the Bid Sum. 

• We have included all allowances (if any) required in each respective Bid Category. 
 

2. ACCEPTANCE 

This offer shall be open to acceptance and is irrevocable for sixty (60) days from the bid closing 
date. If this bid is accepted by the Owner within the time period stated above, we will: 

a. Execute the Agreement within five (5) days of receipt of Notice of Award by the Construction 
Manager. 
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b. Commence work within three (3) days after written Notice to Proceed by the Construction 
Manager. 

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to 
provide the required Bond(s), the security deposit shall be forfeited as damages to the Owner by 
reason of our failure, limited in amount to the lesser of the face value of the security deposit or the 
difference between this bid and the bid upon which a Contract is signed. 

In the event our bid is not accepted within the time stated above, the required security deposit 
shall be returned to the undersigned, in accordance with the provisions of the Instructions to 
Bidders; unless a mutually satisfactory arrangement is made for its retention and validity for an 
extended period of time. 

3. CONTRACT TIME 

a. Anticipated lead time to supply 250 kW generator set (after Shop Drawing approval): 

Calendar Days                    . 

b. Anticipated lead time days to supply 800 amp ATS (after Shop Drawing approval): 

Calendar Days                    . 

4. CHANGES TO THE WORK 

When the Architect establishes that the method of valuation for Changes in the Work will be net 
cost plus a percentage fee in accordance with General Conditions, our percentage fee will be: 

  percent (may not to exceed 10%) overhead and profit on the net cost of our own Work; 

5. ADDENDA 

The following Addenda have been received.  The modifications to the Bid Documents noted 
below have been considered and all costs are included in the Bid Sum. 

Addendum #    Dated      

Addendum #    Dated      
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6. BID FORM SIGNATURE(S) 

 

 
             
(Bidder - print the full name of firm) 
was hereunto affixed in the presence of: 
 

             
(Authorized signing officer Title) 
 

 

END OF BID FORM - STIPULATED PRICE 
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DOCUMENT 00 45 01 
 

FAMILIAL DISCLOSURE STATEMENT 
 
The undersigned, as owner or authorized officer of the Bidder, and pursuant to the familial disclosure 
requirement provided in the advertisement for construction bids, hereby represent and warrant, except as 
provided below, that no familial relationships exist between the owner(s) or any employee of                           
                                                                      (the Bidder) and any member of the Board of Education or the 
Superintendent of Gaylord Community Schools (the School), except as indicated below: 
 
List any Familial Relationships: 
                                                                                                                                                                   
                                                                                                                                                                   
                                                                                                                                                                   
                                                                                                                                                                   
                                                                                                                                                                   
 
 

BIDDER: 
 

                      
                                                                     

By:                   
                                                              

Its:                  
                                              

 
State of Michigan  ) 

)  SS 
County of    ) 
 
This instrument was acknowledged before me on the                 day of                         , 200   , by 
 
                                                            . 
 

 
 

                   
                                      , Notary Public 

 
                                   , County, Michigan 
 
My Commission Expires:      
 
Acting in the County of:      

 
 
 
 END OF FAMILIAL DISCLOSURE STATEMENT 
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DOCUMENT 00 45 02 
 

IRAN ECONOMIC SANCTIONS ACT COMPLIANCE AFFIDAVIT 
 
Effective April 1, 2013, all Bids and/or Proposals received by public entities in the State of Michigan must 
comply with the Iran Economic Sanctions Act, Act 517 of 2012. As a condition to compliance with the Act, the 
following certification must be submitted with the Bid. 
 
The undersigned, as owner or authorized officer of                                                               (the Bidder), 
pursuant to the requirements of the Iran Economic Sanctions Act, Act 517 of 2012, hereby certifies under 
civil penalty for false certification, that the Bidder is not an "Iran Linked Business", as defined in the Act, and 
is eligible to submit a Bid.                                                                                                                                     
     
 
 
 
 
                                                                                                                                                                   
By:                                                                                 
 
Its:                                                                
 
 
 
 
 
 
 
 
State of Michigan  ) 

)  SS 
County of    ) 
 
This instrument was acknowledged before me on the                 day of                         , 200   , by 
 
                                                            . 
 

 
 

                   
                                      , Notary Public 

 
                                   , County, Michigan 
 
My Commission Expires:      
 
Acting in the County of:      

 
 
 END OF IRAN ECONOMIC SANCTIONS ACT COMPLIANCE AFFIDAVIT 
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DOCUMENT 00 52 14 

AGREEMENT FORM 

1.1 SUMMARY 

A. Document Includes: 
1. Agreement. 

B. Related Documents: 
1. Document 00 72 14 - General Conditions. 

1.2 AGREEMENT 

A. The Purchase Order included in this section (see following Purchase Order) forms the basis of 
Agreement between the Construction Manager and Supplier. 

END OF DOCUMENT 



Material Supplier
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November 29, 2024 

 
Anthony Esson, Architect General Conditions  00 72 14 - 1 

DOCUMENT 00 72 14 

GENERAL CONDITIONS 

1.1 SUMMARY 

A. Document Includes: 
1. General Conditions. 

B. Related Documents: 
1. Document 00 52 14 - Agreement Form. 

1.2 GENERAL CONDITIONS 

A. AIA Document A201-2007 General Conditions of the Contract for Construction as modified, 
included herein, is the General Conditions of the Contract. 

END OF DOCUMENT 
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���ª����¢���ª �����Õ� £ª�þ��¥�����¢¢�����¢ª�°� £� £ª��ª����ª�ª� ¤��Õ� £ª���� ��¢ �Ç�¢��ª� ¤º
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°��¥��¦����� ������¤£�Õ ¤�����½ª� ��ª¾�ÉÆÊ�¤�����¦����� ����������°ª�¾�ª����ª� ¾�����Õ�¢��� �ª¤¾�ÉÃÊ�ª�ª�� ��¦� £ª�
�ª��½ª����Õ��� ª����¤¾�����ÉÀÊ�� £ª��¤��������ª�¤��ª¤º��Ì£ª�̄°�ª��¤£����£�½ª� £ª���¦£ � �����ª�� £ª���� ��¢ ��� �� �¥ª�
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Ì£ª�¿�¤ ª��Çª¤�¦���������¤ ��¢ ����¡¢£ª���ª��¤� £ª��ª���������¤¢£ª���ª�Õ��� £ª�þ��¥� ��¬ª��ª½ª��ª��¬�� £ª�̄°�ª��
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6ðúüúüû*��þ£ª�ª��� ª����¤¾�¤�¤ ª�¤�����ª����ª� �� ª�¤���ª��ªÕª��ª�� ����� £ª�¤��¦����¾�¤�¢£��ªÕª�ª�¢ª�¤£������ �¤ª�½ª�
 ������ � £ª����� � ���ª����ª�º��Ì£ª���� ��¢ ���¤£����Õ����¤£����� � �ª¤��¤��ª����ª��¬�� £ª���� ��¢ �Ç�¢��ª� ¤� ��
¢���ª ª� £ª�þ��¥º
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� £ª��� ª�¤��ª����ª�� ��ª�Õ���� £ª�þ��¥�����¢� ª�º
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ª����ª� � £� �£�½ª���£�®�����¤����� ª� ������£�®�����¤��� ��ª�������ª����°����¬ª��¤ª��Õ��� £ª����� ª��ª�����¤ª�����
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Ó���ª�»�¦��ªª���¦��ª��¤� £ª��ª ���ª�������¤�¤��Õ�¤�¤ ª�¤¾�ª����ª� ¾��� ª����¤¾�¤ª�½�¢ª¤¾�Õ�¢��� �ª¤¾�����¤���ª¤�
�ª����ª��¬�� £ª���� ��¢ �Ç�¢��ª� ¤�Õ��� £ª����¤ª��Õ��¢£�ª½��¦� £ª��ª¤��ª������ª¤¤ª� ����Õ��¢ ���¤��Õ� £ª�̄°�ª��¤�
��¦����� � £ª���°ª¤ �¢�¤ �¢��¤�¤ ª� �°� £��ª����ª�������ª¢ª¤¤����ª�Õ�����¢ª¾��ª���¬��� �¾������ ������¤�Õª �º

6ðúüúüûý�Ì£ª�°���¤�Ô¢��¤ª� ¾Ô�Ô���½ª�¾Ô�Ô¤� �¤Õ�¢ ���¾Ô�Ô��ª�¾Ô�Ô�¤����ª¢ ª�¾Ô������ª��½� �½ª¤��Õ� £ª�¾����¤�������
 ª��¤¾��ª���°��  ª�����½���¬�� £ª�̄°�ª�¾�����������¢���ª����½����Õ� £ª�¼�¢£� ª¢ ��Õ� £ª�̄°�ª��¤�����ª¢ ¤º��»�¢ª �
°£ª�ª�����ÕÕª�ª� �¤ ��������¤�¤ª¢�Õ�¢�����ª¤ �¬��¤£ª�¾� £ª�̄°�ª��£�¤� £ª���¦£ � ��¦��� ����°� ££����¤�¢£����½������� ¤�
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�Ì£ª�°����Ô��½��ªÔ����������ª��½� �½ª¤� £ª�ª�Õ¾�����¤������� ª��¤¾��ª��� ����ª����Õ�¬��¢� ª¾�¢���ª ª¾�
 ���¤�� ¾��ª��½ª�¾���¤ ���¾�ª�ª¢ ¾�¢��¤ ��¢ ¾� ª¤ �����Õ����¤£�������¬��¾��� ª����¤¾�ª����ª� ¾����� �¤¾���� ª���¢ª¤¾�
��������� ª�¤�����ª�ª�¤ª¤��ª¢ª¤¤���� ����ª����¢���ª ª������¢ª¾��ª����Õ����ª�� ��������¤ª����ª�� £ª� ª��¤��Õ� £ª�
��� ��¢ �Ç�¢��ª� ¤º

6ðúüúüû��Ì£ª� ª��¤�Ô¥��°�¾Ô�Ô¥��°�ª�¦ª¾Ô�Ô�ª¢�¦��®ª¾Ô�Ô¬ª��ª½ª¾Ô�����Ô��¤¢�½ª�¾Ô����������ª��½� �½ª¤� £ª�ª�Õ�����
¤������� ª��¤¾�°£ª���¤ª������ªÕª�ª�¢ª� �� £ª���� ��¢ ��¾�¤£�����ª��� £� �°£�¢£� £ª���� ��¢ ���¥��°¤����¤£�����
�ª�¤���¬���¥��°¾��ª¢�¦��®ª�����¤£������ª�¤���¬����ª¢�¦��®ª¾�������¤¢�½ª�¤����¤£������ª�¤���¬�����¤¢�½ª�����
ª�ª�¢�¤��¦� £ª�¢��ª¾�¤¥���¾���������¦ª�¢ª��ª����ª���Õ� £ª���� ��¢ ���¬�� £ª���� ��¢ º��Ì£ª�ª��ª¤¤����Ô�ª�¤���¬���
��Õª��¬�ªÔ�����¤������� ª��¤��ª����ª�¤���¬�����Õª��¬�ª�¬������� ��¢ ���Õ��������°� £� £ª�þ��¥����ª�ª�¢�¤��¦� £ª�¢��ª¾�
¤¥������������¦ª�¢ª��ª����ª���Õ� £ª���� ��¢ ���¬�� £ª���� ��¢ º

6ðúüúüû��Ì£ª�°����Ô��¢�����¦Ô�¤£������ �¬ª���°�����Õ����� � ���¾�¬� ���¤ ª���¤£����¬ª�¢��¤ ��ª���¤��� ����¢��¦���ª����
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6ðúüúüû��þ���¤�����¬¬�ª½�� ���¤� £� ���ª��� ��ªÕ��ª��¬� �£�½ª�°ª��«¥��°�� ª¢£��¢��¾� ���ª����¢��¤ ��¢ ��������¤ ���
�ª����¦¤¾�¤£����£�½ª� £�¤ª��ª����¦¤��¤¢��¬ª�� �� £ª�º��Ì£ª�¤��¦�����¤£������¢���ª� £ª�����������½�¢ª�½ª�¤�º��̈������¤�
��ª��� ª�¢£��¦ª�¬�ªº��Ì£ª�°����Ôª�¤��Ô���¢���ª¤�£�����¬ª��¦¤������ª¢�¦��®ª���ª¦���ª� � �ª¤º��Ð��ª¤¤� £ª�¢�� ª� �
¢�ª������ª����ª¤�� £ª�°�¤ª¾��ªÕª�ª�¢ª� ����¤ª¢ ����¤£������¢���ª�����¤�¬¤ª¢ ���¤�¬ª�ª� £�� �¬ª����¦���ª� �¢����� ����¢ ����
���¬ª�¤º
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¢�� ���� £ª���� ��¢ ��������½����¦� £ª�þ��¥�����¦�¡�¬¢�� ��¢ ��¤�������ª¤ �¬��¤£��¦� £ª�ª� ª� ��Õ�þ��¥� ��¬ª�
ª�Õ���ª��¬������ ���ªºþ��¥��� ��� �¢��������ª ���ª�¾����¥ª�����¤ª¢�Õ�ª��¤£����¬ª� £ª�¤��ª��¤�¤��������� ¤� £� ���ª�
�ª ���ª�¾����¥ª�����¤ª¢�Õ�ª�º��̄��¢ª� ������� ��¢ �Ç�¢��ª� ¤¾���������� �����Õ� £ª��ª ��������¬ª�Õ�����¤£�°������ £ª�
�ª�����ª������¢� ª������� ���ª¾����°£�¢£�¢�¤ª� £ª�¦ª�ª�����ª ����¤£����¬ª����ª�¤ �����¤������¦���¤�� ��� £ª����¥ª�
�� ���¤��Õ� £ª�þ��¥º��§���ª����ª¾��Õ�¢�¤ª�¢��½��¦¾������ª� ¾�Õ�¢��¦¾�½ª�ªª�����¤������� �ª� �ª� ��¤�����¢� ª��¬��
¤ �� ��¦��Õ� £ª��ª ���¾�¤�¢£��ª ������¤ �¬ª�¢�� ���ª�� £���¦£�� � £ª�¢���¤ª��Õ��� ¤����°£�¢£�� ��¢¢��¤¾����� ������¤�������
�� ¤���� £ª�þ��¥�°£ª�ª½ª��¤�¢£�¦ª�ª�����ª ����¤£�����������ª¤¤�� £ª�°�¤ª�¤ª¢�Õ�¢�������½��ª����� £ª���� ��¢ �
Ç�¢��ª� ¤º�

4��5
5Ü��Ð��ª¤¤�� £ª�°�¤ª�¤ � ª����� £ª���� ��¢ �Ç�¢��ª� ¤¾�°���¤� £� �£�½ª�°ª��«¥��°�� ª¢£��¢������¢��¤ ��¢ ����
����¤ ����ª����¦¤���ª��¤ª����� £ª���� ��¢ �Ç�¢��ª� ¤�����¢¢�����¢ª�°� £�¤�¢£��ª¢�¦��®ª���ª����¦¤ºÌ£ª�
��¦���®� �����Õ� £ª�¤ª¢�Õ�¢� ���¤��� ����½�¤���¤¾�¤ª�ª¢ ���¤¾����:����� �¢�ª¤¾����� £ª������¦ª�ª� ��Õ� £ª�Ç��°��¦¤¾�¤£����
�� ���¢ � ª� �� £ª���� ��¢ ����������°���£�°� £ª�þ��¥��¤� ��¬ª���½��ª������¦�¤�¬¢�� ��¢ ��¤¾����ª¤ �¬��¤£� £ª�ª� ª� ��Õ�
þ��¥� ��¬ª�ª�Õ���ª��¬������ ���ªº��¡��������¾� £ª���¦���®� �����Õ� £ª���� ��¢ ���¤��� �ª¤��� ����ÕÕª�ª� �£�¤ª¤����
¢� ª¦���ª¤���� £ª���� ��¢ ��¤�Õ���¢��½ª��ª�¢ª����������¤£������ ����� � £ª�¦ª�ª���� ���Õ� £ª���� ��¢ ���¤��¬��¦� ���� ��
��½��ª������Õ� £ª�¤ª�½�¢ª¤�°£ª�ª½ª���ª¢ª¤¤���º�

4��5
5Ý��¼����ªÕª�ª�¢ª¤���� £ª���� ��¢ �Ç�¢��ª� ¤� ��¤ ������¤�É¤�¢£��¤�¢���ª�¢����¤ ������¤¾�Õª�ª����¤ª¢�Õ�¢� ���¤¾�
 ���ª��¤¤�¢�� ����¤ ������¤����¤�������¤ ������¤Ê¾�°£ª £ª��Õ����� ª����¤¾���¢ª¤¤ª¤¾��¤¤ª�¬��ª¤¾�°��¥���¤£�¾�
ª�Õ�����¢ª��������� £ª�����¤ª¾�¤£�����ª��¾����ª¤¤�� £ª�°�¤ª��� ª�¾� £ª���¤ ��ª¢ª� ��½����¬�ª��¬��¤£ª��½ª�¤�����Õ�
¤�¢£�¤ ��������¤��Õ� £ª��� ª��Õ� £� ��� ��Õ� £ª���� ��¢ �Ç�¢��ª� ¤�¬ª����¦� £ª��ªÕª�ª�¢ªº��¼���¤ ������¤��ªÕª��ª�� �¾�
ª�¢ª ��¤�����Õ�ª����� £ª���� ��¢ �Ç�¢��ª� ¤¾�¤£����£�½ª� £ª�¤��ª�Õ��¢ª�����ªÕÕª¢ ��¤� £��¦£���� ª�� £ª�ª��º��Ì£ª¤ª�
¤ ������¤�°������ �¬ª�Õ����¤£ª�� �� £ª���� ��¢ ��¾��¤� £ª���� ��¢ ������������ª�¬ª�¤��Õ� £ª����¤ ��¢ ����Ìª�����ª�
�ª����ª�� ��¬ª�Õ��������°� £� £ª����ª����ª�ª� ¤º

4��5
5Þ��þ£ª�ª½ª������½�¤�����Õ� £ª���� ��¢ �Ç�¢��ª� ¤�¢��Õ��¢ ¤�°� £��¦�ªª�ª� ¤�����ª¦��� ���¤����Õ��¢ª�����¦�
�ª�¬ª�¤��Õ� ���ª��¤¤�¢�� ���¤¾������¤����¢���¢��¤¾�°£�¢£��ª¦��� ª������¤ ��¦��¤£� £ª��� ���¤��Õ� £ª�þ��¥�°£�¢£�¤£����
���¤£������ �¬ª�ª�Õ���ª��¬������ �¢����� ���ª¾� £ª���� ��¢ ���¤£������¥ª��ª¢ª¤¤���������¦ª�ª� ¤� ���ª¢��¢��ª� £ª�
¢��Õ��¢ �°� £�� ��ª���¾�����¦ª¾�¢�¤ �����ª¢���¤ª� �� £ª�̄°�ª�º��Çª���¤���� £ª�þ��¥��ª¤�� ��¦�Õ���� £ª�Õ�����ª��Õ� £ª�



!"#$%

&

'!'()*+,-."$('/012(3(/004%(56789:;<=>?>@A@@B>@A@CB>@A@DB>@AECB>@AFGB>@AC@B>@ACDB>@AH@B>@AHFB>@AHHB>@AGIB>@AGHB>@ADGB>@AAG>JKL>EIIG>M8>N<O>PQO9:RJK>
SKT=:=U=O>6V>P9R<:=OR=TW>PXX>9:;<=T>9OTO9YOLW(N<O>ZPQO9:RJK>SKT=:=U=O>6V>P9R<:=OR=TB[>ZPSPB[>=<O>PSP>\6;6B>]PEI@B]>JKL>ZPSP>56K=9JR=>̂6RUQOK=T[>J9O>9O;:T=O9OL>
=9JLOQJ9_T>JKL>QJ8>K6=>MO>UTOL>̀:=<6U=>7O9Q:TT:6KW>N<:T>L6RUQOK=>̀JT>796LUROL>M8>PSP>T6V=̀J9O>J=>IAaFAa@F>bN>6K>IAcEEcEIEI>UKLO9>d9LO9>e6WDGCEDIGG@A>
<̀:R<>Of7:9OT>6K>IAc@gcEIE@B>:T>K6=>V69>9OTJXOB>:T>X:ROKTOL>V69>6KOh=:QO>UTO>6KX8B>JKL>QJ8>6KX8>MO>UTOL>:K>JRR69LJKRO>̀:=<>=<O>PSP>56K=9JR=>̂6RUQOK=Ti>NO9QT>6V>
jO9Y:ROW>N6>9O769=>R6789:;<=>Y:6XJ=:6KTB>OhQJ:X>R6789:;<=kJ:JW69;W
lm.n(o*$.mp>> q@C@HHgDGG@r

1(

��� ��¢ ��� ���¤ª�� ¤�¬ª¤ �ªÕÕ�� ¤� ���ª¢��¢��ª�����¤�¢£�¢��Õ��¢ ¤�¤£������ ��ª¤�� �������ª� ª�¤�����Õ� £ª���� ��¢ �Ì��ª�
����¤£������ ��ª¤�� ���� £ª���¢�ª�¤ª��Õ� £ª���� ��¢ �¡������������ ªª��¿�������̈��¢ªº

4��5
5à��Ì£ª���� ��¢ ����¢¥��°�ª�¦ª¤� £� � £ª�ª�����¬ª�� ª�¤��Õ� £ª�þ��¥¾�°£�¢£� £ª���� ��¢ ����¤��ª¤��¤�¬�ª� ��
��½��ª����ª�� £ª���� ��¢ � £� ���ª��� ����°�����¤ª¢�Õ�ª����� £ª�Çª¤�¦��¬� ���ª��ª¢ª¤¤����Õ��� £ª���ª��ª�ª¢� ��������
¢���ª �����Õ� £ª�þ��¥�������ª�¢��¤�¤ ª� �°� £������ª�¤���¬�����Õª��¬�ª�Õ���� £ª�Ç��°��¦¤�����¡ª¢�Õ�¢� ���¤º��¼���
¤�¢£�� ª�¤�¤£����¬ª���½��ª���¤��� ��Õ� £ª�þ��¥�°� £�� ��ª�������� ¤���¦�ª¤¤�����°� £�� �������¢�ª�¤ª���� £ª���� ��¢ �
¡������������ ªª��¿�������̈��¢ªº

4��5Ü��	{Ä�	×Ä;	�Ä}³
Ìª��¤�¢�� ���®ª����� £ª¤ª��ª�ª��������� ���¤���¢���ª� £�¤ª� £� ���ª�Ȩ́Ê�¤ª¢�Õ�¢������ªÕ��ª�¾�ÉÆÊ� £ª� � �ª¤��Õ����¬ª�ª��
�� �¢�ª¤����ÉÃÊ� £ª� � �ª¤��Õ�� £ª����¢��ª� ¤��¬��¤£ª��¬�� £ª�¼�ª��¢���Ñ�¤ � � ª��Õ�¼�¢£� ª¢ ¤º

4��5Ý�Ä³��|{|��	�Ä}³
Ñ�� £ª��� ª�ª¤ ��Õ�¬�ª½� �� £ª���� ��¢ �Ç�¢��ª� ¤�Õ�ª��ª� ������ �����Õ���¦�°���¤�¤�¢£��¤�Ô���Ô�����Ô���Ô������� �¢�ª¤�
¤�¢£��¤�Ô £ªÔ�����Ô��¾Ô�¬� � £ª�Õ�¢ � £� �������Õ�ª���������� �¢�ª��¤��¬¤ª� �Õ������ª�¤ � ª�ª� ������ª��¤������� £ª���¤�
�� ��� ª��ª�� ���ÕÕª¢ � £ª��� ª��ª � �����Õ�ª� £ª��¤ � ª�ª� º

4��5Þ�}²³�|Ù±Ä{�	³��ßÙ��}Ø��|	²Ä³ÚÙ<�Ù{��ÄØÄ�	�Ä}³Ù�	³��}�±�|�Ä³Ù�|ßä�³�Ù�}Ø�Ù�|ÛÄ��
4��5Þ5���Ì£ª�¼�¢£� ª¢ ����� £ª�¼�¢£� ª¢ �¤�¢��¤�� �� ¤�¤£����¬ª��ªª�ª�� £ª��� £��¤������°�ª�¤��Õ� £ª����ª¤ª¢ �½ª�
Ñ�¤ ���ª� ¤��Õ�¡ª�½�¢ª¾���¢�����¦� £ª�Ç��°��¦¤�����¡ª¢�Õ�¢� ���¤¾�����°�����ª ��������¢��������°¾�¤ � � ��������� £ª��
�ª¤ª�½ª����¦£ ¤¾���¢�����¦�¢����¦£ ¤º�Ì£ª���� ��¢ ��¾�¡�¬¢�� ��¢ ��¤¾�¡�¬«¤�¬¢�� ��¢ ��¤¾������� ª��������ª����ª� �
¤���ª�¤�¤£������ ��°�����¢�������¢����¦£ ���� £ª�Ñ�¤ ���ª� ¤��Õ�¡ª�½�¢ªº�¡�¬��  ��������¤ ��¬� ���� ���ªª ��ÕÕ�¢����
�ª¦��� �����ª����ª�ª� ¤����Õ���� £ª�����¤ª¤����¢���ª¢ ����°� £� £�¤�̈��©ª¢ ��¤��� � ��¬ª�¢��¤ ��ª���¤��¬��¢� �������
�ª��¦� �����Õ� £ª�¼�¢£� ª¢ �¤����¼�¢£� ª¢ �¤�¢��¤�� �� ¤���ª¤ª�½ª����¦£ ¤ºÇ��°��¦¤¾�¡ª¢�Õ�¢� ���¤¾�̈��©ª¢ �¿����������
����� £ª����¢��ª� ¤¾�ª�ª¢ ����¢����� £ª�°�¤ª¾����������� ���¤ª�����¢������¦¾����� £ª��ª¤�� ¤��Õ¾����� ª¤ ¤¾�¤��½ª�¤����
��¤ª¢ ���¤�� � £ª�̈��©ª¢ �¡� ª¾��¤�°ª����¤�����£� �¦��£¤¾����°��¦¤¾�¤ª¢�Õ�¢� ���¤¾�¤¢£ª���ª¤¾��� ����¢ª¤¤��¦��� � ¾�
¬������¦���Õ���� �������ª���¦�ÉèÑ¿Ê¾��� ª¦�� ª����©ª¢ ��ª��½ª���ÉÑ̈ÇÊ����:���¢��� ª�«���ª���ª¤�¦�:���Õ ��¦�
É�¼ÇÇÊ��¤�¤ ª����¤¥¤: �ª¤¾�¢��� � ���¤¾�¤ ���ª¤¾����� ¤¾��ª�� ¤¾����ª�¤������ £ª��� ª�¤��Õ���¥ª�¥���¾���������
�� ª��ª¢ ������ª� �¾��ª��ª�����¢�ª� ª��Õ���������¢���ª¢ ����°� £� £ª�̈��©ª¢ ¾��ª¦����ª¤¤��Õ�°£ª £ª�� £ª��°ª�ª�
�ª��ª��¬�� £ª�̄°�ª�¾� £ª���� ��¢ ��¾� £ª�¼�¢£� ª¢ ¾������ £������ �¾�¤£����¢��¤ � � ª� £ª�̈��©ª¢ �Ç�¢��ª� ¤¾�����¤£����
¬ª���¦� �� £ª�̄°�ª�º��

4��5Þ5
�=>?@ABCDEFGDBEH@IJKGBCDEFGDBELH@IJKMLJKGBCDEFGDBEL@FCN@OFD?EPFQ@BE@?RJPSO?CD@LJSSQP?EL@FE?@FJD>BEPT?N@DB@JL?@FCN@
E?SEBNJG?@D>?@UCLDEJO?CDL@BV@I?EWPG?@SEBWPN?N@DB@D>?O@LBQ?QX@FCN@?YGQJLPW?QX@VBE@?Y?GJDPBC@BV@D>?@ZBE[\@@]QQ@GBSP?L@OFN?@JCN?E@
D>PL@FJD>BEPTFDPBC@L>FQQ@K?FE@D>?@GBSXEP̂>D@CBDPG?H@PV@FCXH@L>B_C@BC@D>?@UCLDEJO?CDL@BV@I?EWPG?\@@=>?@ABCDEFGDBEH@IJKGBCDEFGDBELH@
IJKMLJKGBCDEFGDBELH@FCN@OFD?EPFQ@BE@?RJPSO?CD@LJSSQP?EL@OFX@CBD@JL?@D>?@UCLDEJO?CDL@BV@¡ª�½�¢ª����� £ª����©ª¢ ¤����Õ���
���� ���¤� �� £�¤�̈��©ª¢ ��� ¤��ª� £ª�¤¢�ª��Õ� £ª�þ��¥�I?EWPG?H@BE@@FCX@BD>?E@NBGJO?CDL@SE?SFE?N@VBE@BE@PC@GBCC?GDPBC@_PD>@
D>?@̀EBa?GDH@BE@FCX@GBCG?SDL@BE@PN?FL@N?W?QBS?N@PC@GBCC?GDPBC@_PD>@D>?@̀EBa?GDH@VBE@FCX@SJESBL?@BD>?E@D>FC@D>?@̀EBa?GD@_PD>BJD@D>?@
LS?GPVPG@_EPDD?C@GBCL?CD@BV@D>?@̄°�ª�¾�¼�¢£� ª¢ ����� £ª�¼�¢£� ª¢ �¤�¢��¤�� �� ¤º�b_C?E\@@=>?@b_C?E@L>FQQ@FD@FQQ@DPO?L@>FW?@
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�����Õ��� £ª����� ª�����¤ª��Õ�¢£ª¢¥��¦�Õ���¢��Õ�����¢ª�°� £� £ª�̄°�ª��¤��¬©ª¢ �½ª¤�����¦���¤º��Ïª½�ª°��Õ�¤�¢£�
¤�¬��  ��¤�°������ �¬ª�¢����¢ ª��Õ��� £ª����¤ª��Õ��ª ª������¦� £ª����¢¢���¢������¢���ª ª�ª¤¤��Õ��ª ���¤¾�¤�¢£��¤�
���ª�¤���¤��������� � �ª¤¾����Õ���¤�¬¤ �� �� ��¦���¤ ��¢ ���¤�Õ�����¤ ���� �������ª�Õ�����¢ª��Õ�ª����ª� ����¤�¤ ª�¤¾�
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������ ª��¢ ������� £ª���� ��¢ ���¤�¤�¬��  ��¤�¤£������ ��ª��ª½ª� £ª���� ��¢ ������ £ª�¼�¢£� ª¢ ��Õ������Õ� £ª���
�¬��¦� ���¤º��Ì£ª�̄°�ª��¤����½����Õ���¤ª¢�Õ�¢�� ª��¤£������ �����¢� ª����½����Õ�����¤¤ª�¬����Õ�°£�¢£� £ª�� ª���¤���
¢����ª� º��Ì£ª�̄°�ª��¤��ª¢ª� ��Õ�������Õ���� ������¤�¬��  ��¤¾��Õ�����¤�¬��  ��¤��ª�� ��¦� ��ª����ª� ����¤�¤ ª��
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�ª¤�¦�ª��¬�� £ª���� ��¢ ��¾�����Õ�����¤�¬��  ��¤��ª�� ��¦� ���� ª��� �½ª¤����¤ª��¬�������ª�¬ª���Õ� £ª����¤ ��¢ ����
Ìª���¤£������ �¢��¤ � � ª����½����Õ�����¢ ����¬�� £ª�̄°�ª�����¤�¢£�¤�¬��  ��¤º��¼���¤�¢£�¤�¬��  ��¤�°����¬ª��ª¢ª�½ª��
¬�� £ª�̄°�ª��Õ����ª¢�������¤ª¤�����º

6ûü�ü
ððÌ£ª�̄°�ª������Õ���� ��ª� �� ��ª��ª½�ª°�����¬¤ª�½ª���� �¥ª�� £ª�������� ª��¢ ����¢��¢ª����¦� £ª�þ��¥�����
������¢��ª� ¤¾����� £ª�¤ª�ª¢ �����Õ�¡�¬¢�� ��¢ ��¤�����¡���ª�¤º��Ì£ª�̄°�ª��¤�����¦�¤��¤£����¬ª�¤��ª���Õ��� £ª�
���� ª�����¤ª��Õ���½����¦� £ª���� ��¢ ���°� £���Õ���� �����¤� ��£�°�¤�¢£�� ª�¤��ª�� ª� �� £ª�̄°�ª��¤��¬©ª¢ �½ª¤�
����¦���¤�°� £��ª¤ª¢ � �� £ª�þ��¥������� �Õ��� £ª����¤ª��Õ��ª ª������¦� £ª����¢¢���¢������¢���ª ª�ª¤¤�����¤£�������
���°���¢�ª� ª������ª¤��¤�¬��� ����� £ª��� ��Õ� £ª�̄°�ª��Õ������¢����¢� ��¬�� £ª�̄°�ª�����ª����¤¾���¢��¤�¤ ª�¢�ª¤¾����
���¤¤���¤¾�����¤£��������¤�¢£��ª½�ª°¾����½��¾�� £ª���¢ ����������ª� ��Õ� £ª���� ��¢ ����� ª������������°����ª��¢ª�
 £ª���� ��¢ ���¤��¬��¦� ���¤����ª�� £ª���� ��¢ º

	|�Ä�×��Ü����}³�|	��}|
4�Ü5��Ú�³�|	×
4�Ü5�5��Ì£ª���� ��¢ ����¤� £ª�ª�¤������ª� � ����ª� �Õ�ª���¤�¤�¢£���� £ª�¼¦�ªª�ª� ���� ��¢ ������¤��ªÕª��ª�� ��
 £���¦£�� � £ª���� ��¢ �Ç�¢��ª� ¤��¤��Õ�¤��¦�����������¬ª�º�Ì£ª���� ��¢ ����¤� £ª��������É����Ê�¢�� ��¢ ���°£��
�½ª�¤ªª¤������¤��ª¤��¤�¬�ª�Õ������� £ª�þ��¥�ª�Õ���ª����� £ª�̈��©ª¢ ¾����� ��°£���������������¤�¬¢�� ��¢ ��¤���� £ª�
�̈�©ª¢ ���ª��ª¤��¤�¬�ªº��Ì£ª���� ��¢ ���¤£����¬ª���°Õ�������¢ª�¤ª�¾��Õ��ª����ª����� £ª�©���¤��¢ ����°£ª�ª� £ª�̈��©ª¢ ��¤�
��¢� ª�º�Ì£ª���� ��¢ ���¤£�����ª¤�¦�� ª����°�� ��¦����ª�ª¤ª� � �½ª�°£��¤£����£�½ª�ª��ª¤¤��� £��� �� ��¬���� £ª�
��� ��¢ ���°� £��ª¤ª¢ � ��������  ª�¤����ª�� £�¤���� ��¢ º�Ì£ª� ª���Ô��� ��¢ ��Ô��ª��¤� £ª���� ��¢ ������ £ª�
��� ��¢ ���¤��� £���®ª���ª�ª¤ª� � �½ªº

4�Ü5�5
�Ì£ª���� ��¢ ���¤£����ª�Õ���� £ª�þ��¥�����¢¢�����¢ª�°� £� £ª���� ��¢ �Ç�¢��ª� ¤º

4�Ü5�5Ü�Ì£ª���� ��¢ ���¤£������ �¬ª��ª��ª½ª���Õ��¬��¦� ���¤� ��ª�Õ���� £ª�þ��¥�����¢¢�����¢ª�°� £� £ª���� ��¢ �
Ç�¢��ª� ¤�ª� £ª��¬���¢ �½� �ª¤������ �ª¤��Õ� £ª�̄°�ª����� £ª�¼�¢£� ª¢ ���� £ª�¼�¢£� ª¢ �¤�������¤ �� �����Õ� £ª�
��� ��¢ ¾����¬�� ª¤ ¤¾���¤ª¢ ���¤�������½��¤��ª����ª�����ª�Õ���ª��¬��ª�¤��¤����ª� � �ª¤�� £ª�� £��� £ª���� ��¢ ��º

6ðýüúü
�Ì£ª¤ª��ª�ª��������� ���¤��ªÕª�� �� £ª��ª�� ���¤£��¬ª °ªª�� £ª�̄°�ª��������� ��¢ ��º��¼¤� �� £ª�¢�� ��¢ �
¬ª °ªª�� £ª���� ��¢ �������� ¤�¡�¬«��� ��¢ ��¤¾� £ª��ª�ª��������� ���¤�¤£����¬ª��ª����¤� £ª���� ��¢ ���£�½��¦� £ª�
�¤� �����Õ� £ª�̄°�ª������ £ª�¡�¬«��� ��¢ ��¤�£�½��¦� £ª��¤� �����Õ� £ª���� ��¢ ��º��Ì£ª�¡�¬«��� ��¢ ��¤���ª�¬�����
 �� £ª���� ��¢ ���©�¤ ��¤� £ª���� ��¢ ����¤�¬����� �� £ª�̄°�ª�º��Ì£ª�¡�¬«��� ��¢ ���¤£����£�½ª����� £ª���¦£ ¤¾��� �ª¤�����
�¬��¦� ���¤� �� £ª���� ��¢ ����¤� £ª���� ��¢ ���£�¤���¦£ ¤¾��� �ª¤������¬��¦� ���¤� �� £ª�̄°�ª�º��Ì£ª�¡�¬«��� ��¢ ��¤�
¤£�����¦�ªª� �������¢¢ª � £ª�¤��ª��ª¤��¤�¬��� �� �� £ª�̄°�ª���¤� £ª���� ��¢ ��º��Ñ�� £ª�ª½ª� �����Õ�����ª��Õ���
¡�¬«��� ��¢ ���¢��¤ª¤����� �ª��Õ���©���������¤¤� �� £ª�̄°�ª�¾����ª¢ ���������ª¢ ¾� £ª���� ��¢ ���¤£����¬ª�©��� �������
¤ª½ª���������¬�ª� �� £ª�̄°�ª��Õ���¤�¢£���©�����������¦ª�������� ���� �������ª¤��¤�¬��� ��������¬��� ���Õ� £ª�
¡�¬«��� ��¢ ��º

4�Ü5
�|�ÛÄ�²�}Ø��}³�|	����}�ßä�³�Ù�	³��ØÄ�×���}³�Ä�Ä}³Ù�Öá��}³�|	��}|
4�Ü5
5��»�ª¢� �����Õ� £ª���� ��¢ �¬�� £ª���� ��¢ ����¤����ª�ª¤ª� � ���� £� � £ª���� ��¢ ���£�¤�½�¤� ª�� £ª�¤� ª¾�¬ª¢��ª�
¦ª�ª������Õ��������°� £���¢���¢���� ���¤�É��¢�����¦�°ª� £ª��¢���� ���¤Ê����ª��°£�¢£� £ª�þ��¥��¤� ��¬ª�ª�Õ���ª������
¢���ª�� ª��ª�¤������¬¤ª�½� ���¤�°� £��ª����ª�ª� ¤��Õ� £ª���� ��¢ �Ç�¢��ª� ¤º

4�Ü5
5
�èª¢��¤ª� £ª���� ��¢ �Ç�¢��ª� ¤���ª�¢���ª�ª� ���¾� £ª���� ��¢ ���¤£���¾�¬ªÕ��ª�¤ �� ��¦�ª�¢£��� �����Õ� £ª�
þ��¥¾�¢��ªÕ�����¤ ��������¢����ª� £ª�½�����¤���� ��¢ �Ç�¢��ª� ¤��ª�� �½ª� �� £� ��� �����Õ� £ª�þ��¥¾��¤�°ª����¤� £ª�
��Õ���� ����Õ����¤£ª��¬�� £ª�̄°�ª����¤��� � ��¡ª¢ ����ÆºÆºÃ¾�¤£���� �¥ª�Õ�ª����ª�¤��ª�ª� ¤��Õ�����ª��¤ ��¦�
¢���� ���¤��ª�� ª�� �� £� ��� �����Õ� £ª�þ��¥¾�����¤£�����¬¤ª�½ª�����¢���� ���¤�� � £ª�¤� ª��ÕÕª¢ ��¦�� º�Ì£ª¤ª�
�¬��¦� ���¤���ª�Õ��� £ª����¤ª��Õ�Õ�¢��� � ��¦�¢������� ��������¢��¤ ��¢ ����¬�� £ª���� ��¢ ���������ª��� �Õ��� £ª�
���¤ª��Õ���¤¢�½ª���¦�ª����¤¾����¤¤���¤¾������¢��¤�¤ ª�¢�ª¤���� £ª���� ��¢ �Ç�¢��ª� ¤9�£�°ª½ª�¾� £ª�Ç�¢��ª� ¤º�Ì£ª�
��� ��¢ ���¤£������� ����ª�� � �� £ª�̄°�ª������¼�¢£� ª¢ �����ª����¤¾���¢��¤�¤ ª�¢�ª¤�������¤¤���¤���¤¢�½ª�ª��¬�����
���ª�¥��°�� �� £ª���� ��¢ ����¤����ª��ª¤ �Õ�����Õ���� �������¤�¢£�Õ�����¤� £ª�̄°�ª������¼�¢£� ª¢ ������ª����ªº�Ñ ��¤�
�ª¢�¦��®ª�� £� � £ª���� ��¢ ���¤��ª½�ª°��¤����ª���� £ª���� ��¢ ���¤�¢��¢� ���¤���¢�� ��¢ ��������� ��¤�����¢ª�¤ª��
�ª¤�¦����Õª¤¤�����¾����ª¤¤�� £ª�°�¤ª�¤ª¢�Õ�¢�������½��ª����� £ª���� ��¢ �Ç�¢��ª� ¤º��§�����ª�¬�� £ª���� ��¢ ��� ��
�ª�� � �¾�����ª��ª¤ �¢����Õ�¢� ����Õ���¾� £ª�̄°�ª������¼�¢£� ª¢ ��Õ�����ª����¤¾����¤¤���¤������¢��¤�¤ ª�¢�ª¤�¤£�����ª¤�� �
����� ª��ª ��¦������ª¤��½��¦�¤�¢£�ª����¤¾����¤¤���¤������¢��¤�¤ ª�¢�ª¤����Õ�½����Õ� £ª�̄°�ª������°� £�������� ������
¢��ª�¤� ���� �� £ª���� ��¢ ��º��
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4�Ü5
5Ü�Ì£ª���� ��¢ ����¤��� ��ª����ª�� ���¤¢ª� ���� £� � £ª���� ��¢ �Ç�¢��ª� ¤���ª�����¢¢�����¢ª�°� £����¢�¬�ª���°¤¾�
¤ � � ª¤¾��������¢ª¤¾�¢��ª¤¾����ª¤������ª¦��� ���¤¾������°Õ������ª�¤��Õ��¬��¢��� £��� �ª¤¾�¼��¢�¬�ª�Å�°¤¾�¬� � £ª�
��� ��¢ ���¤£������� ����ª�� � �� £ª�¼�¢£� ª¢ ��������¢��Õ���� ����¤¢�½ª�ª��¬��������ª�¥��°�� �� £ª���� ��¢ ���
�¤����ª��ª¤ �Õ�����Õ���� �������¤�¢£�Õ�����¤� £ª�¼�¢£� ª¢ ������ª����ªº

4�Ü5
5Ý�ÑÕ� £ª���� ��¢ ���¬ª��ª½ª¤� £� ����� ������¢�¤ ���� ��ª��¤���½��½ª��¬ª¢��¤ª��Õ�¢����Õ�¢� ���¤������¤ ��¢ ���¤� £ª�
¼�¢£� ª¢ ��¤¤�ª¤�����ª¤��¤ª� �� £ª���� ��¢ ���¤��� �¢ª¤�����ª��ª¤ ¤�Õ�����Õ���� ������¤��� � ��¡ª¢ ���¤�ÃºÆºÆ����ÃºÆºÃ¾�
 £ª���� ��¢ ���¤£������¥ª������¤��¤���½��ª�����¼� �¢�ª�̧¹º�ÑÕ� £ª���� ��¢ ���Õ���¤� ��ª�Õ���� £ª��¬��¦� ���¤��Õ�
¡ª¢ ���¤�ÃºÆºÆ����ÃºÆºÃ¾� £ª���� ��¢ ���¤£�������¤�¢£�¢�¤ ¤���������¦ª¤� �� £ª�̄°�ª���¤�°�����£�½ª�¬ªª���½���ª���Õ�
 £ª���� ��¢ ���£���ª�Õ���ª��¤�¢£��¬��¦� ���¤º�ÑÕ� £ª���� ��¢ ���ª�Õ���¤� £�¤ª��¬��¦� ���¤¾�ª��� ¤�����¢��¤ ��¢ ����
�¢ �½� �� ��¬ª�ª�Õ���ª�� £� ���½��½ª¤����ª����¾���¢��¤�¤ ª�¢��������¤¤������� £ª���� ��¢ �Ç�¢��ª� ¤������£�¤�¢���
¢���� ����� � £ª�̈��©ª¢ �¡� ª�� ��ª¢�¦��®ª�����¤£����¾�ª������¦� £ª��ª¦�ªª��Õ�����¦ª�¢ª��ª����ª���Õ� £� ���� ��¢ ���
���ª�� £ª���� ��¢ �Ç�¢��ª� ¤¾�£�½ª��ª¢�¦��®ª��°� £�� ���½����¦��� �¢ª� �� £ª�̄°�ª�������ª¢ª�½��¦��� £���®� ���� ��
��¢ªª�¾� £ª���� ��¢ ���¤£�����¤¤��ª��ª¤��¤�¬��� ��Õ���¤�¢£�ª�Õ�����¢ª�����¬ª�������¢�¤ ¤��  ��¬� �¬�ª� ��¢���ª¢ ���¾�
°� £�� ��ª¢�½ª��¾�°£ª £ª�����ª�� £ª���� ��¢ �¡��¾������� ªª��¿�������̈��¢ª������ £ª�°�¤ªº��ÑÕ� £ª���� ��¢ ���
ª�Õ���¤� £ª��¬��¦� ���¤��Õ�¡ª¢ ���¤�ÃºÆºÆ�����ÃºÆºÃ¾� £ª���� ��¢ ���¤£������ �¬ª����¬�ª� �� £ª�̄°�ª�����¼�¢£� ª¢ �Õ���
����¦ª¤��ª¤�� ��¦�Õ����ª����¤¾���¢��¤�¤ ª�¢�ª¤�������¤¤���¤���� £ª���� ��¢ �Ç�¢��ª� ¤¾�Ç�¢��ª� ¤����Õ�����ÕÕª�ª�¢ª¤�
¬ª °ªª��Õ�ª����ª�¤��ª�ª� ¤����¢���� ���¤����� £ª���� ��¢ �Ç�¢��ª� ¤¾����Õ������¢��Õ���� �ª¤��Õ� £ª���� ��¢ �
Ç�¢��ª� ¤� �����¢�¬�ª���°¤¾�¤ � � ª¤¾��������¢ª¤¾�¢��ª¤¾����ª¤������ª¦��� ���¤¾�������°Õ������ª�¤��Õ��¬��¢�
�� £��� �ª¤º���¤ ��¢ ����Ç�¢��ª� ¤����ª¤¤� £ª���� ��¢ ����ª¢�¦��®ª��¤�¢£�ª����¤¾���¢��¤�¤ ª�¢�¾����¤¤�������
��ÕÕª�ª�¢ª�����¥��°��¦���Õ���ª�� ���ª�� �¤�¢£� �� £ª�̄°�ª������¼�¢£� ª¢ º
4�Ü5
5Þ�»�¢ª ���������� �� £ª�ª� ª� �� £ª�°�¤ª���½��ª�����¡ª¢ ����ÆºÆºÃ¾�¬��¤�¦���¦� £ª���� ��¢ ¾� £ª���� ��¢ ���
�¦�ªª¤Ò��Ȩ́Ê� ��¬ª��� £ª���¤¥��Õ�¢��¢ª��ª�������¥��°��¢���� ���¤¾��Õ����¾�°£�¢£�����¬ª�ª�¢��� ª�ª�����ª�Õ�����¦� £ª�
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��¤ �¤� �¤Õ�º�Ì£ª���� ��¢ ���¤£����¢��¤ª�¤�¢£�¤ª�½�¢ª¤����¢ª� �Õ�¢� ���¤� ��¬ª���½��ª��¬������ª������¢ª�¤ª���ª¤�¦��
��Õª¤¤�����¾�°£�¤ª�¤�¦�� ��ª�����¤ª���¤£�����ª�������������°��¦¤¾�¢��¢��� ���¤¾�¤ª¢�Õ�¢� ���¤¾�¢ª� �Õ�¢� ���¤¾�¡£��
Ç��°��¦¤������ £ª��¤�¬��  ��¤��ª��ª��¬��¤�¢£���Õª¤¤�����º�¡£��Ç��°��¦¤������ £ª��¤�¬��  ��¤��ª�� ª�� �� £ª�þ��¥�
�ª¤�¦�ª�����¢ª� �Õ�ª��¬��¤�¢£���Õª¤¤�����¾��Õ��ª��ª��¬��� £ª�¤¾�¤£����¬ª���¤�¢£���Õª¤¤������¤�°��  ª�����½���°£ª��
¤�¬��  ª�� �� £ª�¼�¢£� ª¢ º�Ì£ª�̄°�ª������ £ª�¼�¢£� ª¢ �¤£����¬ª�ª� � �ª�� ���ª������� £ª���ª���¢�¾��¢¢���¢������
¢���ª ª�ª¤¤��Õ� £ª�¤ª�½�¢ª¤¾�¢ª� �Õ�¢� ���¤��������½��¤�ª�Õ���ª�������½��ª��¬��¤�¢£��ª¤�¦����Õª¤¤�����¤¾�
��½��ª�� £ª�̄°�ª������¼�¢£� ª¢ �£�½ª�¤ª¢�Õ�ª�� �� £ª���� ��¢ �������ª�Õ�����¢ª������ª¤�¦��¢�� ª���� £� �¤�¢£�
¤ª�½�¢ª¤���¤ �¤� �¤Õ�º�̈��¤��� � �� £�¤�¡ª¢ ����Ãº̧Æº̧Ë¾� £ª�¼�¢£� ª¢ �°�����ª½�ª°¾����½ª���� �¥ª�� £ª�������� ª�
�¢ �������¤�¬��  ��¤������Õ��� £ª����� ª�����¤ª��Õ�¢£ª¢¥��¦�Õ���¢��Õ�����¢ª�°� £���Õ���� ����¦�½ª������ £ª��ª¤�¦��
¢��¢ª �ª��ª¤¤ª����� £ª���� ��¢ �Ç�¢��ª� ¤º�Ì£ª���� ��¢ ���¤£������ �¬ª��ª¤��¤�¬�ª�Õ��� £ª���ª���¢���Õ� £ª�
ª�Õ�����¢ª������ª¤�¦��¢�� ª����¤ª¢�Õ�ª����� £ª���� ��¢ �Ç�¢��ª� ¤º
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���ª¤������ª¦��� ���¤¾�������°Õ������ª�¤��Õ��¬��¢��� £��� �ª¤����� £ª���� ��¢ �Ç�¢��ª� ¤�����¤£������ ����ª�¤���¬���
ª�¢��¬ª�� £ª�¤� ª�°� £��� ª����¤����ª����ª� º4�Ü5�Ü5�Ì£ª���� ��¢ ���¤£����¢��Õ��ª��ª�� ���¤�� � £ª�¤� ª� ����ª�¤�
ª���  ª��¬��¼��¢�¬�ª�Å�°¤¾����� £ª���� ��¢ �Ç�¢��ª� ¤�����¤£������ ����ª�¤���¬���ª�¢��¬ª�� £ª�̈��©ª¢ �¤� ª�°� £�
�� ª����¤����ª����ª� º��̄������ ª����¤�����ª����ª� �°£�¢£���ª� ��¬ª��¤ª��Õ��� £ª�̈��©ª¢ ����¢������� � £ª�þ��¥�¤£����
¬ª�¤ ��ª��� � £ª�̈��©ª¢ �¤� ªº��̈�� ª¢ �����Õ�¤�¢£��� ª����¤�����ª����ª� �¤£����¬ª� £ª�¤��ª��ª¤��¤�¬��� ���Õ� £ª�
��� ��¢ ��º��Î���ÕÕ«¤� ª�¤ ���¦ª��¤�ª���  ª��°� £�� � £ª�̄°�ª��¤������°��  ª��¢��¤ª� º
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4�Ü5�Ü5
�Î���ª�¬ª���Õ� £ª����¤ ��¢ ����Ìª���¤£����ª�ª¢ �����¤�¦����� £ª�̈��©ª¢ �¡� ª�°� £�� � £ª�̄°�ª��¤������
°��  ª��¢��¤ª� º

4�Ü5�Ü5Ü��Ì£ª���� ��¢ ���¤£����ª�¤��ª� £� � £ª�þ��¥��¤�� ����� ��ª¤�ª�Õ���ª�����������ª�� £� ��ÕÕ���¤� £ª�̄°�ª�¾� £ª�
¼�¢£� ª¢ ¾����� £ª�̄°�ª��¤�¤ª��� ª�¢�� ��¢ ��¤��ª�¤���¬�ª��¢¢ª¤¤¾�¬� £�½ª£�¢���������ª�ª¤ ����¾� �� £ª�̈��©ª¢ �¡� ª�
����������©�¢ª� ���ª�¤º��Ì£ª�þ��¥�¤£����¬ª�ª�Õ���ª�¾� �� £ª�Õ���ª¤ �ª� ª� ��ª�¤���¬����¤¤�¬�ª¾����¤�¢£�������ª�� £� �
�¬��¢���ª�¤���©�¢ª� � �� £ª�̈��©ª¢ �¤� ª�¤£����¬ª�Õ�ªª�Õ���������ª¬��¤¾�¬������¦��� ª����¤�����ª����ª� º��þ� £�� �
���� ��¦������ £ª����½�¤�����Õ� £ª���� ��¢ �Ç�¢��ª� ¤¾� £ª���� ��¢ ���¤£�����¤ª�� ¤�¬ª¤ �ªÕÕ�� ¤� ��������®ª�����
�� ª�Õª�ª�¢ª�°� £� £ª��¢¢���¢�����¬ª�ªÕ�¢�����¤ª��Õ�Ȩ́Ê�������ª�¤�����¬������¦¤���©�¢ª� � �� £ª�̈��©ª¢ �¤� ª����ÉÆÊ�
�� ���¤��Õ� £ª�̈��©ª¢ ����°£�¢£�þ��¥��¤��� �¬ª��¦�¢����ª���� ���� £ª�ª½ª� ��Õ��� �����¢¢���¢�º

4�Ü5�Ü5Ý��Ì£ª���� ��¢ ���¤£������ ¾�°� £�� � £ª�̄°�ª��¤������°��  ª�����½��¾�ª��� �����°��¥ª�¤� ���¤ª�����ª��¤ ��¦�
Õ�¢��� �ª¤�� � £ª�̈��©ª¢ �¤� ª¾���¢�����¦¾�°� £�� ����� � ���¾���½� ���ª¤¾� ���ª ¤¾�ª� ���¢ª¤¾�����ª� ��¦�������¥��¦���ª�¤¾�
� £ª�� £��� £�¤ª��ª¤�¦�� ª��¬�� £ª�̄°�ª�º��þ� £�� ����� ��¦������ £ª����½�¤�����Õ� £ª���� ��¢ ¾� £ª���� ��¢ ���¤£����
ª�Õ��¢ª�¢������¢ª�°� £��������¢�ª¤¾���¢ª���ª¤¾����ª¤������ª¦��� ���¤������¦� ª��¬�� £ª�̄°�ª�����¢���ª¢ ����°� £�
 £ª��¤ª������¢¢���¢���Õ� £ª�̈��©ª¢ �¤� ª����� £ª�¤���������¦���ª�º��»��¤ ��¦����¤ ��¢ ����Ìª��� ��¢�����°� £�����
��¤����¢ª��ª����ª�ª� ¤�����¢���ª¢ �½ª�¬��¦�����¦��¦�ªª�ª� ¤����¢�¬�ª� ���¤ª������¢¢���¢���Õ� £ª�̈��©ª¢ �¤� ª�����
 £ª�¤���������¦���ª�º��Í�°ª½ª�¾� £ª���� ��¢ ���¤£������ �¬ª��ª¤��¤�¬�ª� ���ª¦��� ª� £ª�°��¥ª�¤��¢����¢ ��� ¤��ª��Õ�
°��¥�£���¤�ª�¢ª ��¤�����¬ª�ª���  ª�����ª�����¢�¬�ª���°¤�����¢���ª¢ �½ª�¬��¦�����¦��¦�ªª�ª� ¤º

º̧ ¡£������������������� ��Õ����ª��¤ ��¦�¬������¦����Õ�¢��� ��¬ª� ª����������¤ª��¬�������ª�¬ª���Õ� £ª�
���¤ ��¢ ����Ìª����¤���¤£�¾�¤ ��ª����¾���¢¥ª������¾�����ÕÕ�¢ª¾����Õ�������� £ª�����¤ª¾�¤�¢£�
���������� �¤£���¾������ ��¢���ª ��������°£ª��¤�����ª¢ ª�¾�¬ª� £����¦£���¢�ª��ª�������ª ���ª�� ��
� ¤����¦�����¢���� ���º��¼�������¦ª� ������¤�¢£����������� ��Õ����ª��¤ ��¦�¬������¦����Õ�¢��� �����¤��¦�
 £ª�ªÕ����¤£����¬ª�¢���ª¢ ª�¾����� £ª�°£��ª��ªÕ ������¢���� �����¢¢ª �¬�ª� �� £ª�̄°�ª��¬�� £ª�
��� ��¢ ��º��Î������������ ��Õ����ª��¤ ��¦�¤ ��¢ ��ª�¤£����¬ª�¤���¤ª��°� £�� � £ª������°��  ª��
¢��¤ª� ��Õ� £ª�̄°�ª�º

4�Ü5�Ü5Þ��¼�� £��¦�¢�� ���ª����� £ª���� ��¢ �Ç�¢��ª� ¤� �� £ª�¢�� ������� °� £¤ �����¦¾������ª�ª�¢ª � £ª�̄°�ª��
¤£����¬ª�ª���  ª�� ����¤�� � £ª��ª�� �����Õ�����¬������¦�¤�¤ ª�¾�� ��� �ª¤¾��������� £ª��¤ª�½�¢ª¤�°� £�� � £ª�̄°�ª��¤�
�����°��  ª��¢��¤ª� º��¼����ª��ª¤ � ��ª�Õ����¤�¢£�°��¥�¤£����¬ª����°�� ��¦¾��ª¢ª�½ª��¬�� £ª�̄°�ª������ª¤¤� £���Õ�½ª�
É¹Ê����¤������ �� £ª�¢���ª�¢ª�ª� ��Õ� £ª��ª��ª¤ ª����¤�� ���¾�����¤£�����ª ����Ȩ́Ê� £ª�ª��¢ ��� ��ª��������� �����Õ�
¤�¢£��� ª��� ���¾�ÉÆÊ� £ª���ª���ÕÕª¢ ª�¾�����ÉÃÊ��������¢ ����� £ª����¤ ��¢ ����¡¢£ª���ª�¢��¤ª��¬��¤�¢£����¤ª��
 ª���������¤�� ���º��»�¢ª ���� £ª�¢�¤ª��Õ�ª� ������������ª�¤��ª¤¾�����þ��¥�¤£����¬ª�ª�Õ���ª�������¦� £ª�£���¤�����
��� £ª����¤�¤ª �Õ�� £���� £ª�¡ª¢�Õ�¢� ���¤º��Ì£ª���� ��¢ ���¤�Õ�����ª� ��¢�����°� £� £ª��� �¢ª���½�¤���¤��Õ� £�¤�¤ª¢ ����
¤£����¢��¤ � � ª���°��½ª��¬�� £ª���� ��¢ ����Õ�������¦£ �� �����£�½ª� �������©�¤ �ª� ��Õ�� ¤���� ��¢ �¡��¾���� £ª�
��� ��¢ �Ì��ª¾�����¢¢��� ��Õ������¤ ��ª�ª� ¾��ª¤¢£ª�����¦¾����� £ª���ª���¤����ª�ª��¬�� £ª�̄°�ª�����¢���ª¢ ����
°� £�����þ��¥��ÕÕª¢ ��¦���¢�� �¢���¤ª�½�¢ª�Õ���°£�¢£������� ª��� �¢ª�°�¤�Õ����¤£ª�º

�4�Ü5�Ü5à��Ì£ª���� ��¢ ���°����¢��¤�� �°� £� £ª�̄°�ª��¢��¢ª����¦������ª¢ª¤¤�����ª�� ���¤�� � £ª�̈��©ª¢ �¤� ª¾�
��¢�����¦�¤ �¦��¦���ª������ ¤¾��ÕÕ�¢ª����¤ ���¦ª� ����ª����¢� ���¤¾����¤ ª���ª�� ���¤¾�ª����ª� ������� ª�����
�ª��½ª��ª¤¾�£��¤ ��¦���ª�¤���������� £ª��¢��¤ ��¢ �������¢ ¤���� £ª�̄°�ª��¤�¦�����¤º

4�Ü5�Ü5���Ì£ª���� ��¢ ���¤£������½��ª�¤�� �¬�ª� ���ª �Õ�¢��� �ª¤¾�� ���¢� ���¤����½ª��¬�� £ª�̄°�ª�¾�Õ��� £ª��¤ª��Õ������ ¤�
ª����ªª¤����� £�¤ª��Õ� £ª����¤ ��¢ ����Ìª�������¤£�������� ����¤��ª������ª��¤��� ����¢���� �����¢¢ª �¬�ª� �� £ª�
°̄�ª�º��¼��� ª������� ���ª �Õ�¢��� �ª¤�¤£����¬ª��ª��½ª������¢���ª �����Õ� £ª�þ��¥º��Ì£ª���� ��¢ �����������Õ�� ¤�
ª����ªª¤¾��¦ª� ¤����¡�¬¢�� ��¢ ��¤�¤£������ ��¤ª����� ���ª �Õ�¢��� �ª¤��Õ�̄°�ª��¤�¬������¦¤�°� £�� � £ª�̄°�ª��¤������
°��  ª��¢��¤ª� º

4�Ü5�Ý��ß��Ä³Ú�	³��{	��±Ä³Ú
4�Ü5�Ý5��Ì£ª���� ��¢ ���¤£����¬ª��ª¤��¤�¬�ª�Õ���¢�  ��¦¾�Õ�  ��¦����� ¢£��¦��ª����ª�� ��¢���ª ª� £ª�þ��¥���� ����¥ª�
� ¤��� ¤�Õ� � �¦ª £ª����ª���º�¼�����ª�¤��ª������¦�¢�  ��¦¾�Õ�  ��¦������ ¢£��¦�¤£����¬ª��ª¤ ��ª�� �� £ª�¢���� ����ª��¤ ��¦�
����� �� £ª�¢�  ��¦¾�Õ�  ��¦������ ¢£��¦¾����ª¤¤�� £ª�°�¤ª��ª����ª��¬�� £ª���� ��¢ �Ç�¢��ª� ¤º��̄����¤¥���ª��
 ���ª¤ª�¤��¤�¤£����ª�Õ��������¢�  ��¦¾�Õ�  ��¦����� ¢£��¦�°��¥º

4�Ü5�Ý5
�Ì£ª���� ��¢ ���¤£������ �����¦ª����ª����¦ª������ �����Õ� £ª�þ��¥����Õ���������� ������¢���ª ª��
¢��¤ ��¢ �����Õ� £ª�̄°�ª�����¤ª��� ª�¢�� ��¢ ��¤�¬��¢�  ��¦¾�� ¢£��¦����� £ª�°�¤ª��� ª���¦�¤�¢£�¢��¤ ��¢ ���¾����¬��
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ª�¢�½� ���º�Ì£ª���� ��¢ ���¤£������ �¢� ����� £ª�°�¤ª��� ª��¤�¢£�¢��¤ ��¢ ����¬�� £ª�̄°�ª�������¤ª��� ª�¢�� ��¢ ���
ª�¢ª �°� £�°��  ª��¢��¤ª� ��Õ� £ª�̄°�ª�������Õ�¤�¢£�¤ª��� ª�¢�� ��¢ ��9�¤�¢£�¢��¤ª� �¤£������ �¬ª����ª�¤���¬���
°� ££ª��º�Ì£ª���� ��¢ ���¤£������ ����ª�¤���¬���°� ££����Õ���� £ª�̄°�ª�������¤ª��� ª�¢�� ��¢ ��� £ª���� ��¢ ���¤�
¢��¤ª� � ��¢�  ��¦����� £ª�°�¤ª��� ª���¦� £ª�þ��¥º

4�Ü5�Þ��×�	³Ä³Ú�ß{
4�Ü5�Þ5��Ì£ª���� ��¢ ���¤£����¥ªª� £ª��ª��¤ª¤���� ��¢ ��¾�� ¤�ª����ªª¤¾�¡�¬¢�� ��¢ ��¤¾�¡�¬«¤�¬¢�� ��¢ ��¤�� �����
 �ª�¾����� £ª����ª¤ª¢ �½ª��¦ª� ¤�����ª����ªª¤¾������ £ª��ª�¤��¤�ª�Õ�����¦��� ���¤��Õ� £ª�þ��¥�Õ��¾�������¬ª£��Õ��Õ¾�
 £ª���� ��¢ �����������Õ�� ¤�¡�¬¢�� ��¢ ��¤����¡�¬«¤�¬¢�� ��¢ ��¤�� ����� �ª��¤£����¥ªª� £ª�̈��©ª¢ �¤� ª�����¤���������¦�
��ª��Õ�ªª�Õ�����¢¢����� �����Õ�°�¤ ª��� ª����¤������¬¬�¤£�¢��¤ª��¬���ª�� ���¤����ª�� £ª���� ��¢ º�¼ �¢���ª �����Õ�
 £ª�þ��¥¾� £ª���� ��¢ ���¤£�����ª��½ª�°�¤ ª��� ª����¤¾���¬¬�¤£¾� £ª���� ��¢ ���¤� ���¤¾�¢��¤ ��¢ ����ª����ª� ¾�
��¢£��ª�������¤����¤��� ª����¤�Õ���������¬�� � £ª�̈��©ª¢ º

4�Ü5�Þ5
�ÑÕ� £ª���� ��¢ ���Õ���¤� ��¢�ª������¤���½��ª����� £ª���� ��¢ �Ç�¢��ª� ¤¾�¥ªª� £ª�̈��©ª¢ �¤� ª�¢�ª����¤�
�ª����ª��¬�� £ª�̄°�ª������¤���½��ª����� £ª���� ��¢ �Ç�¢��ª� ¤����Õ���¤� ��¢�ª����� £ª�̈��©ª¢ �¤� ª�����¢���ª ���¾�
 £ª�̄°�ª���������¤������̄°�ª��¤£����¬ª�ª� � �ª�� ���ª��¬��¤ª�ª� �Õ�������¢�¤ ¤�����ª�ª�¤ª¤�Õ���¢�ª��«��Õ���� £ª�
��� ��¢ ��º

4�Ü5�à�	���ÙÙ��}�²}|â
Ì£ª���� ��¢ ���¤£������½��ª� £ª�̄°�ª������¼�¢£� ª¢ ��¢¢ª¤¤� �� £ª�þ��¥�����ª��� ����������¦�ª¤¤�°£ª�ª½ª��
��¢� ª�º

4�Ü5���|}á	×�Ä�Ù<�{	��³�Ù�	³���}{á|ÄÚ±�Ù
Ì£ª���� ��¢ ���¤£���������������� �ª¤�������¢ª�¤ª�Õªª¤º�Ì£ª���� ��¢ ���¤£�����ªÕª���¤�� ¤����¢����¤�Õ�����Õ���¦ª�ª� ��Õ�
¢����¦£ ¤������ ª� ���¦£ ¤�����¤£�������ª���Õ������£����£����ª¤¤� £ª�̄°�ª������¼�¢£� ª¢ �£����ª¤¤�Õ����������������
¢�¤ ¤¾�����¦ª¤�������¤¤ª¤¾���¢�����¦¾�¬� ��� ����� ª�� �¾��¢ �����  ���ª�¤��Õªª¤¾���¤¤�����¢¢��� � £ª�ª�Õ¾�¬� �¤£������ �¬ª�
�ª¤��¤�¬�ª�Õ���¤�¢£��ªÕª�¤ª������¤¤�°£ª������ �¢������ª¤�¦�¾���¢ª¤¤��������¢ ��Õ����� �¢���������Õ�¢ ��ª�����
����Õ�¢ ��ª�¤��¤��ª����ª��¬�� £ª���� ��¢ �Ç�¢��ª� ¤¾����°£ª�ª� £ª�¢����¦£ �½���� ���¤���ª�¢�� ���ª�����Ç��°��¦¤¾�
¡ª¢�Õ�¢� ���¤����� £ª����¢��ª� ¤��ª��ª��¬�� £ª�̄°�ª�����¼�¢£� ª¢ º�Í�°ª½ª�¾��Õ� £ª���� ��¢ ���£�¤��ª�¤��� ��
¬ª��ª½ª� £� � £ª��ª����ª���ª¤�¦�¾���¢ª¤¤��������¢ ��¤������Õ���¦ª�ª� ��Õ���¢����¦£ ������� ª� ¾� £ª���� ��¢ ���¤£����
¬ª��ª¤��¤�¬�ª�Õ���¤�¢£���¤¤����ª¤¤�¤�¢£���Õ���� �����¤���� ���Õ����¤£ª�� �� £ª�¼�¢£� ª¢ º

4�Ü5�ã�Ä³��ä³ÄØÄ�	�Ä}³
4�Ü5�ã5��Ì�� £ª�Õ���ª¤ �ª� ª� �ª���  ª��¬����°� £ª���� ��¢ ���¤£�������ª���Õ������£����£����ª¤¤� £ª�̄°�ª�¾�¼�¢£� ª¢ ¾�
¼�¢£� ª¢ �¤�¢��¤�� �� ¤¾������¦ª� ¤�����ª����ªª¤��Õ������Õ� £ª��Õ���������¦���¤ �¢����¤¾�����¦ª¤¾���¤¤ª¤�����
ª�ª�¤ª¤¾���¢�����¦�¬� ��� ����� ª�� ���  ���ª�¤��Õªª¤¾����¤��¦��� ��Õ�����ª¤�� ��¦�Õ����ª�Õ�����¢ª��Õ� £ª�þ��¥¾�
��½��ª�� £� �¤�¢£�¢����¾�����¦ª¾���¤¤����ª�ª�¤ª��¤��  ��¬� �¬�ª� ��¬��������©���¾�¤�¢¥�ª¤¤¾���¤ª�¤ª�����ª� £¾���� ��
��©���� ������ª¤ ��¢ �����Õ� ��¦�¬�ª���ª� ��É� £ª�� £��� £ª�þ��¥�� ¤ª�ÕÊ¾�¬� ������ �� £ª�ª� ª� �¢��¤ª��¬�� £ª��ª¦��¦ª� �
�¢ ¤�������¤¤���¤��Õ� £ª���� ��¢ ��¾���¡�¬¢�� ��¢ ��¾������ª����ª¢ �����������ª¢ ���ª����ª��¬�� £ª����������ª�Õ���
°£�¤ª��¢ ¤� £ª������¬ª����¬�ª¾��ª¦����ª¤¤��Õ�°£ª £ª������� �¤�¢£�¢����¾�����¦ª¾���¤¤����ª�ª�¤ª��¤�¢��¤ª������� �¬����
�� �����ª���Õ�ª��£ª�ª���ª�º�¡�¢£��¬��¦� ����¤£������ �¬ª�¢��¤ ��ª�� ���ª¦� ª¾��¬���¦ª¾�����ª��¢ª�� £ª����¦£ ¤����
�¬��¦� ���¤��Õ����ª��� �� £� �°������ £ª�°�¤ª�ª��¤ ��¤� ������ �����ª�¤����ª¤¢��¬ª����� £�¤�¡ª¢ ����Ãº̧Áº��� ��¢ ���
¤£�������ª���Õ�¾��ªÕª�������£����£����ª¤¤� £ª�̄°�ª�¾�� ¤�è���������� ¤�è�����¿ª�¬ª�¤���� £ª����ÕÕ�¢������������½������
¢��¢� �ª¤¾�� ¤�������¤ �� ��¤¾�ª����ªª¤������¦ª� ¤¾�Õ���������¦���¤ �����¢����¤¾�¢��� ª�«¢����¤¾�¤�� ¤¾��ª¬ ¤¾�
�ª����¤¾��¢ ���¤¾�©��¦�ª� ¤¾���ª�¤¾���©���ª¤¾����¬��� �ª¤¾�¢�¤ ¤¾�ª�ª�¤ª¤¾�����¦ª¤¾������¢ �����  ���ª��Õªª¤������¢ ����
ª�ª� �°� �ª¤¤�Õªª¤����¤��¦��� ��Õ�������¢���ª¢ ����°� £���� ��¢ ���¤�ª�Õ�����¢ª��Õ� £ª�þ��¥���¤��� � �� £ª���� ��¢ �
Ç�¢��ª� ¤����:���Õ������� ��¢ ���¤�½���� �����Õ������Õ� £ª� ª��¤��Õ� £ª���� ��¢ ¾���¢�����¦¾�¬� ��� ����� ª�� �Ò��Ȩ́Ê� £ª�
�ª¦��¦ª� ��¢ ¤����°���Õ�����¤¢����¢ ��Õ� £ª���� ��¢ ��¾�� ¤��ÕÕ�¢ª�¤¾����ª¢ ��¤¾�ª����ªª¤¾��¦ª� ¤�����¡�¬¢�� ��¢ ��¤9�
ÉÆÊ�����¬�ª�¢£��Õ� £ª� ª��¤��Õ� £ª���� ��¢ �¬�� £ª���� ��¢ ��¾�� ¤��ÕÕ�¢ª�¤¾����ª¢ ��¤¾�ª����ªª¤¾��¦ª� ¤�����
¡�¬¢�� ��¢ ��¤9�ÉÃÊ�����½���� �����Õ����¢�¬�ª�¤ � ª����:���Õª�ª������°¾����ª¾��������¢ª¾����¢������ª¦��� ���¤����:���
��¢ª�¤��¦�����ª���  ��¦��ª����ª�ª� ����¢�¬�ª� ����½����¦� £ª�þ��¥�¬��� ¤��ÕÕ�¢ª�¤¾����ª¢ ��¤¾�ª����ªª¤¾��¦ª� ¤�
����¡�¬¢�� ��¢ ��¤9����ÉÀÊ�����¬�ª�¢£��Õ������ª�ª¤ª� � �������°����� ��¬�� £ª���� ��¢ ������ª�� £ª���� ��¢ �¬��� ¤�
�ÕÕ�¢ª�¤¾����ª¢ ��¤¾�ª����ªª¤¾��¦ª� ¤�����¡�¬¢�� ��¢ ��¤º��Ì£ª���� ��¢ ���¤£������ �Õ�� £ª�̄°�ª��¬��¢ª� �Õ�ª������¾�
�ª �����ª¢ª� ��ª��ª¤ ª�¾����ª��� ª�������¥��°�ª�¦ª��Õ�����¢����¾�¤�� ¾��¢ ���¾������¢ªª���¦�Õ���°£�¢£�� �����¬ª�
ª� � �ª�� �����ª���Õ�¢� �������ª�� £ª���� ��¢ º��Ì£�¤����¦��£�¤£����¤��½�½ª� £ª�ª���� �������ª����ª�� ª����� �����Õ� £ª�
��� ��¢ �����¤£������ �¬ª����� ª��¬�� £ª���� ��¢ ���¤���¤����¢ª��¬��¦� ���¤�¢�� ���ª����� £�¤���� ��¢ º��Ñ������ ���� ��
������ �������� � �����Õ� £ª���� ��¢ ���¤�� £ª�����ª��� ���¬��¦� ���¤¾� £ª���� ��¢ ���£ª�ª¬���¢¢ª ¤������¤¤��ª¤�
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ª�¢��¤�½ª����¬��� ��Õ�������¤£�������ª���Õ�¾��� ª¢ �����¤�½ª�£����ª¤¤� £ª�̄°�ª������¼�¢£� ª¢ �Õ���������¦���¤ � £ª�
���ª� ��Õ� £ª�Õ����°��¦Ò�

¼���¢�� ��¬� ���¤¾� ��ª¤�����ª����¤�É��¢�����¦��� ª�ª¤ �����ª��� �ª¤� £ª�ª��Ê�°£�¢£�����¬ª����¬�ª����ª�� £ª�
��ª�����ª� ���¤����¢ª���°��Õ�����¤ � ª¾� £ª�Õª�ª����¡�¢����¡ª¢��� ��¼¢ ¾�Õª�ª���¾�¤ � ª¾�¢��� �����:�������¢���� ���
°� ££�����¦���°¤¾��������� £ª����°¾��ª�¤��ª������ £ª���������Õ�����ª����ª�� ��¬ª�°� ££ª���Õ����ª����ªª¤�¬��
°£��¤�ª½ª��ª����ª�¾�ª�¦�¦ª����� £ª�þ��¥� ��¬ª�ª�Õ���ª������Õ����¤£ª�����ª�� £ª���� ��¢ 9

¼���¤��ª¤¾��¤ª¾�ª�¤�������ª� ������� £ª�� ��ª¤�É��¢�����¦��� ª�ª¤ �����ª��� �ª¤� £ª�ª��Ê��ª����ª��¬������Õª�ª���¾�
¤ � ª¾�¢��� �¾�����¢�������� £ª����°� ��¬ª��������¢���ª¢ ª��¬�� £ª���� ��¢ �����������Õ�� ¤�¡�¬¢�� ��¢ ��¤����½ª����¤�
�������� £ª��ª�¤������ª�¤��¤��¢ ��¦�Õ��¾� £���¦£�������ª��� ���������Õ� £ª�¾�¬���ª�¤����Õ� £ª�ª�Õ�����¢ª��Õ� £ª�þ��¥�
��� £ª��¢���¤� ���¾��°�ª�¤£�¾�Õ����¤£��¦¾�����¤ª��Õ������� ª����¤¾�ª����ª� ¾�¤���ª¤¾���¬��¾�¤ª�½�¢ª¤����� £ª��� ª�¤�
Õ���������¢���ª¢ ����°� £� £ª�þ��¥9����

¼���ª�¤���¾�°ª�Õ��ª¾�½�¢� ���¾������ ������� £ª��¬ª�ªÕ� �¢�� ��¬� ���¤����¬�ª����ª��������¢���ª¢ ����°� £��ª¤ª¢ � ��
����ª�¤��¤�¬��°£��¤�ª½ª��ª����ª�¾�ª�¦�¦ª����� £ª�þ��¥� ��¬ª�ª�Õ���ª������Õ����¤£ª�����ª�� £ª���� ��¢ º

Ì£ª���� ��¢ ���¤£�������ª���Õ�¾��ªÕª�������£���� £ª�̄°�ª��£����ª¤¤�Õ��������¢����¾�����¦ª¾���¤¤����ª�ª�¤ª¾�
��¢�����¦�¬� ��� ����� ª�� ���¢ �����  ���ª��Õªª¤¾���¢���ª��¬�� £ª�̄°�ª���ª�� ª�� ������£�®�����¤��� ª��������°�¤ ª¾�
 ���¢�¤�¬¤ ��¢ª¾����� �������¢�� ����� ����¬���¦£ ��� �� £ª�̈��©ª¢ �¤� ª����¢��¤ª��¬�� £ª���� ��¢ �������¤ª�¾�£����ª�¾�
 ���¤�� ª�¾�¤ ��ª�¾��ª��½ª�¾��ª�ª��� ª�¾���¤ ��¬ª�������¤ª�¤ª���Õ�¬����� ��¢ ��º

4�Ü5�ã5
�Ñ��¢����¤��¦���¤ �����ª�¤������ª� � �����ª���Õ�ª�����ª�� £�¤�¡ª¢ ����Ãº̧Á�¬�����ª����ªª��Õ� £ª���� ��¢ ��¾�
��¡�¬¢�� ��¢ ��¾������ª����ª¢ �����������ª¢ ���ª����ª��¬�� £ª����������ª�Õ���°£�¤ª��¢ ¤� £ª������¬ª����¬�ª¾� £ª�
���ª���Õ�¢� �����¬��¦� �������ª��¡ª¢ ����Ãº̧Áº̧�¤£������ �¬ª����� ª��¬�������� � ������������ ���� �ª��Õ�����¦ª¤¾�
¢��ª�¤� �������¬ª�ªÕ� ¤����¬�ª�¬�����Õ��� £ª���� ��¢ ��������¡�¬¢�� ��¢ ������ª��°��¥ª�¤��¢��ª�¤� �����¢ ¤¾�
��¤�¬��� ��¬ª�ªÕ� ��¢ ¤����� £ª��ª����ªª�¬ª�ªÕ� ��¢ ¤º

4�Ü5�å��������ð���#��ó��
4�Ü5�å5���Ì£ª���� ��¢ ���¤£�������� ����� � £ª�̈��©ª¢ �¤� ª������¢���ª� �¬�¤�¤�Õ����ª½�ª°�¬�� £ª�̄°�ª�¾� £ª�¼�¢£� ª¢ ¾�
���������ª�¬ª�¤��Õ� £ª����¤ ��¢ ����Ìª��¾� £ª�Ïª¢����Ç�¢��ª� ¤¾�°£�¢£���¢���ªÒ�����ª¢����¢����Õ�������¦¤¾��ª�� ¤¾�
��� ��¢ �Ç�¢��ª� ¤¾�����Ïª¢����Ç��°��¦¤¾����¦�������ª���������¥ª�� ���ª¢��������¢£��¦ª¤����ª������¦�
¢��¤ ��¢ ���9��������½ª��¡£��Ç��°��¦¤¾�̈����¢ �Ç� �¾�¡���ª¤¾������ £ª��¤�¬��  ��¤9����¢�¬�ª�£���¬��¥¤9�
���� ª���¢ª������ª�� ��¦�������¤�������¤ ��¢ ���¤9������ £ª���ª�� ª����¢��ª� ¤������ª½�¤���¤�°£�¢£����¤ª��� ��Õ� £ª�
��� ��¢ �Ç�¢��ª� ¤���� £ª�þ��¥º��¼¤��� ��Õ� £ª�Ïª¢����Ç�¢��ª� ¤¾� £ª���� ��¢ ���¤£�������� �����ª¢���¤��Õ�
���¢����¬������¦������ ����ª¤¾�ª�ª½� ���¤��Õ� £ª�¬�  ��¤��Õ�Õ�� ��¦¤¾���©ª¢ �Õ������ª½ª�¤�����¥ª��¤� ª�ª�ª½� ���¤�
¢ª� �Õ�ª��¬���������Õ�ª��¤��½ª���º��Ì£ª���� ��¢ ���¤£����� ����� ��ª¤���¥ª������ª¢���¤�Éª�¢�����¦��� ª������ª�����������
�ª�� ¤¾���½��ª¦ª��¢������¢� ���¤�������¢��ª� ¤�°� £���¢��ª� ����ªÕª�ª�¢ª¤� �� £ª�þ��¥¾������¢��ª� ¤�°£�¢£�
��¤¢�¤¤���� ��ª���©ª¢ ¤Ê��½����¬�ª� �� £ª�̄°�ª������ £ª�¼�¢£� ª¢ ¾����¾�� � £ª�¢���ª �����Õ� £ª�þ��¥¾�¤£�����ª��½ª��
����¤�¢£�Ïª¢����Ç�¢��ª� ¤� �� £ª�̄°�ª���ª� �����¦���®ª�¾�¬������������ª�ª�º��Ì£ª���� ��¢ ���¤£�������� ���
�ª��� �����Õ��¤«¬��� �Ç��°��¦¤�¬��¡�¬¢�� ��¢ ��¤��������� £���¬�¤�¤�����¤£���� �¥ª�¢���ª¢ �½ª��¢ �����¤������� ª�
°£ª���¤«¬��� ¤���ª��� �¬ª��¦���ª������� ª�º��Ì£ª���� ��¢ ���¤£����¬ª�ª���  ª�� ���ª ������¢����Õ� £ª�Ïª¢����
Ç�¢��ª� ¤�Õ���� ¤��°���¤ª��Õ ª�� £ª�þ��¥��¤�¢���ª ª�����¾��������ª½ª� ¾� £ª�̄°�ª��¤£����¢�� ���ª� ����½��ª��¢¢ª¤¤�
 �� £ª�Ïª¢����Ç�¢��ª� ¤¾�Õ��� £ª���� ��¢ ��� ����¤ª¢ �����¢��º

4�Ü5�å5
��Ì£ª�Ïª¢����Ç��°��¦¤�¤£����¬ª��ª��ª��������� ª�������¦� £ª���¤ª¢� �����Õ� £ª�þ��¥º��Ì£ª���� ¤�Õ���
Ïª¢����Ç��°��¦��¤ª�°����¬ª���¤ª ��Õ�¬��¢¥���ª���� ¤���½��ª��¬�� £ª�¼�¢£� ª¢ � �� £ª���� ��¢ ���� � £ª�¤ �� ��Õ�
¢��¤ ��¢ ���º��Ì£ª���� ��¢ ���¤£�������� ����¤����¤ª ����¦����¢���� ��������¤£�����¤ª�¢����ª��ª�¢��¤����� £ª���ª £��¤�
�ª�¤���¬����¢¢ª �¬�ª� �� £ª�̄°�ª�� �����¥���¤����¤ª �°� £�Ô�ª¢������Õ���� ���Ô�������ª¦�¬�ª�����ª�� ��¤£�°Ò��Ȩ́Ê�
�ª½�� ���¤�Õ���� £ª�Ç��°��¦¤����ª������¦�¢��¤ ��¢ ���9�ÉÆÊ��ª ���¤���� £ª�þ��¥��� ��ª½���¤���¤£�°¤9�ÉÃÊ�¢£��¦ª¤� ��
ª��¤ ��¦�¢���� ���¤����ª��¤ ��¦�¢���� ���¤�Õ����� ����ÕÕª��Õ���� £�¤ª�¤£�°���������ª��¤ ��¦����°��¦¤9�ÉÀÊ� £ª��¢ ����
��¤ ���ª���¤� �����Õ�ª����ª� ¾����¦¾�¢����� ¤¾���¦£ �¤°� ¢£ª¤¾�ª�ª¢ ��¢�Õ�� ��ª¤¾�¢��¢�� ��¦¾���¢ ¤¾����ª�¤¾��¢¢ª¤¤�
��ª�¤¾�¢�� ����½��½ª¤¾������¤¾��ª���¦¤�����¤ �¬«�� ¤9�����É¹Ê�¤�¢£�� £ª����Õ���� �����¤� £ª�̄°�ª�������ª�¤���¬���
�ª��ª¤ º

4�Ü5�å5Ü��Ì£ª���� ��¢ ���¤£����¥ªª��� ª��Õ����� £ª��ª½�� ���¤�������¤¢�ª��¢�ª¤���� £ª����ª�¦�����¾�¢��¢ª��ª��
¢���� ���¤������ £ª��� ª�¤��Õ�¢��¤ ��¢ �������� £ª�þ��¥����Õ�ª���Ç��°��¦¤º��¼ � £ª�¢���ª �����Õ� £ª�̈��©ª¢ � £ª�
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SECTION 01 20 00 

PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Cash allowances. 

B. Contingency allowances. 

C. Schedule of values. 

D. Applications for payment. 

E. Change procedures. 

F. Defect assessment. 

G. Unit Prices 

H. Alternates. 

1.2 CASH ALLOWANCES – Not used 

1.3 CONTINGENCY ALLOWANCES  

A. A Contingency Allowance has been established by the Owner. 

1.4 SCHEDULE OF VALUES 

A. Submit printed schedule on AIA Form G703 - Continuation Sheet for G702. Contractor's standard 
form or electronic media printout following format of specified AIA form will be considered. 

B. Submit Schedule of Values in duplicate within 15 days after date of Construction Manager-
Subcontractor Agreement. 

C. Include within each line item, direct proportional amount of Contractor's overhead and profit. 

D. Revise schedule to list approved Change Orders, with each Application For Payment. 

1.5 APPLICATIONS FOR PAYMENT 

A. Submit one copy of each application on AIA Form G702 - Application and Certificate for Payment 
and AIA G703 - Continuation Sheet for G702 or approved Contractor's electronic media driven 
form. Submit a pencil copy to the attention of the Construction Manager by the 20th of each 
month for approval. Once approved forward a final copy by mail to the office of the Construction 
Manager. 

B. Content and Format: Utilize Schedule of Values for listing items in Application for Payment. 
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C. Submit a fully executed Sworn Statement indicating all monies owed as of the date of application.  

D. Submit waivers of lien for each subcontractor and supplier included on the sworn statement. 
Payment will not be released without verification of waivers for the full balance of the previous 
payment. 

E. Substantiating Data: When Architect/Engineer requires substantiating information, submit data 
justifying dollar amounts in question. Include the following with Application for Payment: 
1. Partial release of liens from major subcontractors and vendors. 
2. Affidavits attesting to off-site stored products. 
3. Construction progress schedules. 

1.6 CHANGE PROCEDURES 

A. The following procedures, as they apply, will flow from the Architect / Engineer, through the           
Construction Manager to the contractors and from the contractors to the Construction Manager. 

B. The Architect/Engineer will advise of minor changes in the Work not involving adjustment to 
Contract Sum/Price or Contract Time by issuing supplemental instructions in writing to the 
Contractor. 

C. The Architect/Engineer may issue a Proposal Request or Bulletin including a detailed description 
of proposed change with supplementary or revised Drawings and specifications. Contractor will 
prepare and submit estimate of cost and any required change in Contract Time within 14 days. 

D. Contractor may propose changes by submitting a request for change to Architect/Engineer, 
describing proposed change and its full effect on the Work. Include a statement describing reason 
for the change, and effect on Contract Sum/Price and Contract Time with full documentation and 
a statement describing effect on Work by separate or other Contractors. 

E. Stipulated Sum/Price Change Order: Based on Proposal Request (Bulletins) and Contractor's 
fixed price quotation or Contractor's request for Change Order as approved by 
Architect/Engineer. 

F. Document each quotation for change in cost or time with sufficient data to allow evaluation of 
quotation. 

1.7 DEFECT ASSESSMENT – Not used 

1.8 UNIT PRICES – Not used 

1.9 ALTERNATES – Not used 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submittal procedures. 

B. Construction progress schedules. 

C. Proposed products list. 

D. Product data. 

E. Shop drawings. 

F. Samples. 

G. Design data. 

H. Test reports. 

I. Certificates. 

J. Manufacturer's instructions. 

K. Manufacturer's field reports. 

L. Erection drawings. 

1.2 SUBMITTAL PROCEDURES 

A. Prepare all submittals as per subsequent instructions below. Scan and transmit electronically to 
the attention of the Construction Manager. (jerrybrown@sugarconstruction.com). 
1. Sequentially number submittals. Include the specification section in the submittal numbering 

system. Mark revised submittals with original number and sequential alphabetic suffix. 
2. Identify Project, Contractor, subcontractor and supplier; product designated by name 

indicated in specifications. 

B. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
products required, field dimensions, adjacent construction Work, and coordination of information 
is in accordance with requirements of the Work and Contract Documents. 

C. Schedule submittals to expedite Project. Coordinate submission of related items. 

D. For each submittal for review, allow 15 days excluding delivery time to and from Construction 
Manager. Submittals for long lead time items shall be expedited by the Contractor in order to 
allow for the Owner’s completion schedule. Notify Construction Manager of long lead time items 
requiring expedited review. 

mailto:jerrybrown@sugarconstruction.com
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E. Identify variations from Contract Documents and product or system limitations which may be 
detrimental to successful performance of completed Work. 

F. Allow space on submittals for Construction Manager and Architect/Engineer review stamps. 

G. When revised for resubmission, identify changes made since previous submission. 

H. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report inability 
to comply with requirements. 

I. After submittals are electronically returned stamped reviewed by the architect make (4) hard 
copies with any required corrections and mail to the attention of the Construction Manager. 
1. Provide record copies required by governing authorities which are in addition to copies 

specified for submittal to Construction Manager. 

J. Submittals not requested will not be recognized or processed. 

K. Where specified below, retain one copy of each submittal to be turned over to the Owner as 
record documentation in accordance with Section 01 70 00. 

1.3 CONSTRUCTION PROGRESS SCHEDULES – Not used 

1.4 PROPOSED PRODUCTS LIST – Not used 

1.5 PRODUCT DATA 

A. Product Data: Submit to Construction Manager for review by Architect/Engineer for limited 
purpose of checking for conformance with information given and design concept expressed in 
Contract Documents. 

B. Mark each copy to identify applicable products, models, options, and other data. Supplement 
manufacturers' standard data to provide information specific to this Project. 

C. Indicate product utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

D. After review, produce copies and distribute in accordance with SUBMITTAL PROCEDURES 
article and for record documents described in Section 01 70 00 - Execution and Closeout 
Requirements. 

1.6 SHOP DRAWINGS 

A. Shop Drawings: Submit to Construction Manager for review by Architect/Engineer for limited 
purpose of checking for conformance with information given and design concept expressed in 
Contract Documents. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and location 
of utility outlets for service for functional equipment and appliances. 

C. When required by individual specification sections, provide shop drawings signed and sealed by 
professional engineer responsible for designing components shown on shop drawings. 
1. Include signed and sealed calculations to support design. 
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2. Submit drawings and calculations in form suitable for submission to and approval by 
authorities having jurisdiction. 

3. Make revisions and provide additional information when required by authorities having 
jurisdiction. 

D. After review, produce copies and distribute in accordance with SUBMITTAL PROCEDURES 
article and for record documents described in Section 01 70 00 - Execution and Closeout 
Requirements. 

1.7 SAMPLES – Not used 

1.8 DESIGN DATA 

A. Submit to Construction Manager for Architect/Engineer's knowledge as contract administrator and 
for Owner. 

B. Submit for information for limited purpose of assessing conformance with information given and 
design concept expressed in Contract Documents. 

1.9 TEST REPORTS 

A. Submit to Construction Manager for Architect/Engineer's knowledge as contract administrator and 
for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.10 CERTIFICATES 

A. When specified in individual specification sections, submit certification by manufacturer, 
installation/application subcontractor, or Contractor to Construction Manager for transmittal to 
Architect/Engineer, in quantities specified for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit supporting 
reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be acceptable 
to Architect/Engineer. 

1.11 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for delivery, 
storage, assembly, installation, start-up, adjusting, and finishing, to Construction Manager for 
delivery to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 

1.12 MANUFACTURER'S FIELD REPORTS 

A. Submit reports to Construction Manager for Architect/Engineer's benefit as contract administrator 
and for Owner. 
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B. Submit report in duplicate within 2 days of observation to Construction Manager for transmittal to 
Architect/Engineer for information. 

C. Submit for information for limited purpose of assessing conformance with information given and 
design concept expressed in Contract Documents. 

1.13 ERECTION DRAWINGS – Not used 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Products. 

B. Product delivery requirements. 

C. Product storage and handling requirements. 

D. Product options. 

E. Product substitution procedures. 

F. Equipment electrical characteristics and components. 

1.2 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use. Furnish products of each 
type by single manufacturer unless specified otherwise. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

A. Transport and handle products in accordance with manufacturer's instructions. 

B. Promptly inspect shipments to ensure products comply with requirements, quantities are correct, 
and products are undamaged. 

C. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage. 

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products on site in accordance with manufacturers' instructions. 

B. Store with seals and labels intact and legible. 

C. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, 
or damage. 

D. Arrange storage of products to permit access for inspection. Periodically inspect to verify products 
are undamaged and are maintained in acceptable condition. 

1.5 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Any product meeting those 
standards or description. 
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B. Products Specified by Naming One or More Manufacturers: Products of one of manufacturers 
named and meeting specifications, no options or substitutions allowed. 

C. Products Specified by Naming One or More Manufacturers with an “Or Equal” provision: Any 
Product meeting the quality standards or description. Pre-bid requests for approval of Products 
specified with an “or equal” provision will not be acknowledged. Acceptability of “or equal” 
Products will be determined by the Architect during the submittal process based upon the quality 
or suitability of the Product proposed. 

D. Products Specified by Naming One or More Manufacturers with Provision for Substitutions: 
Submit request for substitution for any manufacturer not named in accordance with the following 
article. 

1.6 PRODUCT SUBSTITUTION PROCEDURES 

A. Instructions to Bidders specify time restrictions for submitting requests for Substitutions during 
bidding period to requirements specified in this section. 

B. Post-Bid Substitutions will only be considered when a product becomes unavailable through no 
fault of Contractor. 

C. Document each request with complete data substantiating compliance of proposed Substitution 
with Contract Documents. 

D. A request constitutes a representation that Bidder: 
1. Has investigated proposed product and determined that it meets or exceeds quality level of 

specified product. 
2. Will provide same warranty for Substitution as for specified product. 
3. Will coordinate installation and make changes to other Work which may be required for the 

Work to be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension which may subsequently become 

apparent. 
5. Will reimburse Owner and/or Architect/Engineer for review or redesign services associated 

with re-approval by authorities having jurisdiction. 

E. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 
Product Data submittals, without separate written request, or when acceptance will require 
revision to Contract Documents. 

PART 2 PRODUCTS – Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 26 3213 

SPARK IGNITED ENGINE-DRIVEN GENERATOR SETS 
PART 1 - GENERAL 
1.1 SCOPE 

A. Furnish & deliver a new Generator Set, as described herein, to the Owner (Gaylord Community 
Schools = GGC) at the Board Office & Early Childhood Center (BOECC) building located @ 615 
South Elm Ave, Gaylord, MI 49735 – Contact Mr. David Parsell @ 989-731-5230. 

1. Owner will be commissioning a licensed Electrical Contractor (E.C.) to install the Generator 
& ATS. 

B. Provide factory testing; Provide startup assistance & on-site testing to Owner’s electrical 
subcontractor. 

C. Provide a Preventative Maintenance Service Agreement as described herein. 

1.2 SUMMARY 
A. Section Includes: 

1. Spark-Ignited Engine. 
2. Natural Gas Fuel Supply System. 
3. Control and monitoring. 
4. Generator overcurrent and fault protection. 
5. Generator, exciter, and voltage regulator. 
6. Outdoor engine generator enclosure. 
7. Vibration isolation devices. 

B. Related Requirements: 

1. Section 263623 "Automatic Transfer Switches" for transfer switches including sensors and 
relays to initiate automatic-starting and -stopping signals for engine generators. 

1.3 DEFINITIONS 
A. EPS: Emergency power supply. 

B. EPSS: Emergency power supply system. 

C. 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 product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

2. Include thermal damage curve for generator. 
3. Include time-current characteristic curves for generator protective device. 
4. Include fuel consumption in gallons per hour (liters per hour) at 0.8 power factor at 0.5, 

0.75, and 1.0 times generator capacity. 
5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator 

capacity. 
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6. Include airflow requirements for cooling and combustion air in cubic feet per minute (cubic 
meters per minute) at 0.8 power factor, Provide Drawings indicating requirements and 
limitations for location of air intake and exhausts. 

7. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency, 
reactances, and short-circuit current capability. 

B. Shop Drawings: 

1. Dimensioned Outline Drawings of Equipment Unit: With engine and generator mounted on 
rails, identify center of gravity and total weight for provided components; fuel tank, 
enclosure, silencer, base tank, each piece of equipment not integral to the engine 
generator. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Identify fluid drain ports and clearance requirements for proper fluid drain. 
4. Design calculations for selecting vibration isolators and seismic restraints and for designing 

vibration isolation bases. 
5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include base weights. 
6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and 

interconnection diagrams indicating terminal markings for engine generators and functional 
relationship between all electrical components. 

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

1.5 INFORMATIONAL SUBMITTALS 
A. Seismic Qualification Data: Certificates, for engine generator, accessories, and components, from 

manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

B. Source Quality-Control Reports: Including, but not limited to, the following: 

1. Certified summary of prototype-unit test report. Perform tests at rated load and power 
factor. Provide the following test results: 

a. Maximum Power Level 
b. Maximum Motor Starting (sKVA) 
c. Structural Soundness 
d. Torsional Analysis 
e. Transient Response 
f. Alternator Temperature Rise 
g. Engine Cooling Requirements (unit mounted radiator) 
h. Harmonic Analysis (per IEEE-115 and ANSI-100) 
i. Voltage Regulation 
j. Endurance Testing 

2. Certified Test Reports: For components and accessories that are equivalent, but not 
identical, to those tested on prototype unit. 

3. Report of factory test on units to be shipped for this Project, indicating evidence of 
compliance with specified requirements. 

4. Report of sound generation. 
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5. Report of exhaust emissions indicating compliance with applicable regulations. 
6. Certified Torsional Vibration Compatibility: Comply with NFPA 110. 

C. Field quality-control reports.  Field start up report and unit in-service documentation, including 
load bank test results if applicable. 

1.6 CLOSEOUT SUBMITTALS 
A. Operation and Maintenance Data: For packaged engine generators to include in emergency, 

operation, and maintenance manuals. Include manufacturer's recommended maintenance and 
periodic testing plan in accordance with NFPA 110, Chapter 8. 

B. Furnish extra materials and that are packaged with protective covering for storage and identified 
with labels describing contents. 

1.7 QUALITY ASSURANCE 
A. The generator set covered by these specifications shall be designed, tested, rated, assembled 

and installed in accordance with all applicable standards below: 

1. CSA C22.2, No. 14-M91 Industrial Control Equipment. 
2. CSA C22.2, No. 100 Motors and Generators 
3. CSA 282-15 
4. EN 61000-6 
5. EN 55011 
6. FCC Part 15 Subpart B 
7. ISO 8528 
8. IEC 61000 
9. UL 508 
10. UL 2200 
11. UL 142 
12. UL 6200 
13. Designed to allow for installed compliance to NFPA 37, NFPA 70, NFPA 99 and NFPA 110 

B. Manufacturer Qualifications:  

1. Current certificate holder for ISO 9001 compliance. 
2. The power system shall be produced by a manufacturer who has produced this type of 

equipment for a period of at least 25 years and who maintains a service organization of 
factory-authorized generator technicians available twenty-four hours a day throughout the 
year. 

3. Manufacturing and assembly of products must be done in the United States using 
domestically sourced materials to the extent practical.  

C. Manufacturer’s Startup & Maintenance Representative Qualifications: An authorized 
representative who is trained and certified by the manufacturer on stationary power systems. 

1.8 WARRANTY 
A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged 

engine generators and associated auxiliary components that fail in materials or workmanship 
within specified warranty period. 

1. Warranty:  Two (2) - Year Comprehensive from date of Substantial Completion. 
2. A Comprehensive Warranty is defined as the manufacturer covering replacement parts, 

labor, and limited technician travel costs for covered warranty repairs during the listed 
warranty period. A Limited warranty is defined as the manufacturer covering replacement 
parts, labor, and limited technician travel costs for the first 2 years and then replacement 
parts for the remainder of the listed warranty period. 
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PART 2 - PRODUCTS 
2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide & deliver: 

Generac Power Systems, Inc.; 250 kW. 14.2L with a K0250124Y21 - 250kW alternator.  The 
Three Phase generator shall be rated for 250 kW at 208 volts and 60 Hz, at 0.8 power factor 
lagging while operating at a maximum ambient temperature of 104 Fahrenheit and maximum 
altitude of 3500 feet above sea level without reduction in electrical output capacity. Comparable 
products by one of the following will also be considered: 

1. Caterpillar, Inc. 
2. Cummins Power Generation. 

B. Source Limitations: Obtain packaged engine generators and auxiliary components from single 
source from single manufacturer. "Source Limitations: Obtain packaged engine generators and 
auxiliary components from single supplier.  The equipment supplied and installed shall meet the 
requirements of NEC and all applicable local codes and regulations.  All equipment shall be new, 
of current production.  There shall be one source responsibility for warranty; parts and service 
through a local representative with factory certified service personnel.   

C. Requests for substitutions shall be made a minimum of ten (10) days prior to bid date.  
Manufacturers catalog data and a completed generator sizing model using the proposed 
manufacturer's generator sizing software shall accompany each request and authorized 
acceptance shall be addenda only. Should any substitutions be made, the contractor shall bear 
responsibility for the installation, coordination and operation of the system as well as any 
engineering and redesign costs, which may result from such substitutions. 

2.2 PERFORMANCE REQUIREMENTS 
A. Seismic – non-OSHPD:   Provide materials, bracing, and mounting to ensure generator will 

withstand, and continue to operate, through a seismic event.  Present seismic calculations and 
certificate for the specific model generator in accordance with the relevant IBC and ASCE 
standard.  This will include drawings of the generator and mounting details.  Seismic 
Performance: Engine generator housing, sub-base fuel tank, engine-generator assembly, 
batteries, battery racks, silencers, sound attenuating equipment, accessories, and components 
to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7 when 
required on the project. 

B. NFPA Compliance: 

1. Comply with NFPA 37. 
2. Comply with NFPA 70. 

3. Comply with NFPA 99. 

4. Comply with NFPA 110 requirements for Level 1 EPSS. 

C. UL Compliance: Engine generator assembly and factory enclosure (if provided) shall be UL 2200 
listed. 

D. Engine Exhaust Emissions: Comply with applicable US EPA, State and Local Government 
requirements. Spark-ignited Stationary Emergency: Engines shall be certified by the 
manufacturer to comply with 40 CFR Part 60 Subpart JJJJ, Table 1, Emission Standards for 
Stationary Emergency SI Engines and Table 2, Requirements for Performance Tests. 
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2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION 
A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and use. 

C. Power Rating: Standby. 

D. Service Load: The generator set shall be a Generac model 250 kW. 14.2L with a K0250124Y21 
- 250kW alternator. It shall provide 250 kW and 312.5 kVA while operating at the maximum 
ambient operating temperature and elevation specified in the project documents. 

E. Power Factor: 0.8 lagging. 

F. Frequency: 60 Hz. 

G. Voltage: 208 Volts ac. 

H. Phase: Three Phase, Four Wire. 

I. Induction Method: Naturally aspirated or Turbocharged. 

J. Governor: Adjustable isochronous, with speed sensing. 

K. Mounting Frame: Structural steel framework to maintain alignment of mounted components 
without depending on concrete foundation. Provide lifting attachments sized and spaced to 
prevent deflection of base during lifting and moving. 

L. Nameplates:  For each major system component to identify manufacturer’s name, model and 
serial number of component. 

M. Engine Generator Performance: 

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no 
load to full load. 

2. Transient Voltage Performance: Not more than 10.00 percent variation for 50 percent step-
load increase or decrease at unity power factor. Voltage shall recover and remain within 
the steady-state operating band within three seconds. 

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no 
load to full load. 

4. 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. 

5. Transient Frequency Performance: Less than 3.0 Hertz variation for 50 percent step-load 
increase or decrease at unity power factor. Frequency shall recover and remain within the 
steady-state operating band within five seconds. 

6. Output Waveform: At no load, harmonic content measured line to line or line to neutral shall 
not exceed 5 percent total and 3 percent for single harmonics. Telephone influence factor, 
determined in accordance with NEMA MG 1, shall not exceed 50 percent. 

7. Sustained Short-Circuit Current: For a three-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 10 seconds and then clear the fault automatically, without damage to generator 
system components. 

8. Start time to comply with NFPA system requirements. 

2.4 ENGINE PERFORMANCE 
A. Fuel: Natural gas shall be "pipeline grade" meeting the following conditions: 

1. Methane number 80 or greater.  
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2. High heating value shall be within the range of 950 - 1,150 BTU/scf.  
3. Hydrogen sulfide shall not exceed 0.3 g/100 scf.  
4. Total sulfur shall not exceed 20 g/100 scf.  
5. Water vapor content shall not exceed 0.32 g/100 scf. 

B. Rated Engine Speed: 1800 rpm. 

C. Lubrication System to be engine mounted. 

1. Oil filter shall be engine-mounted replaceable cartridge type with integral bypass valve, in 
accordance with manufacturer recommendations. 

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. 
Unit shall be capable of full flow and is designed to be fail-safe. 

3. 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. 

D. Jacket Coolant Heater: Jacket water heater shall be sized per NFPA110 and UL listed to ensure 
that genset will start within the specified time period and ambient conditions. 

E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine 
generator set mounting frame and integral engine-driven coolant pump. 

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

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

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

4. Maximum Ambient Operating Temperature on Radiator: 104 degrees F (40 degrees C). 
5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer 

covering of aging-, UV-, and abrasion-resistant fabric. 

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 
deg C), and noncollapsible under vacuum. 

b. Meets SAE 100R1A Type S, EN853 1SN, ISO 1436-1 Type 1SN 
c. a Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment 

connections. 

F. Muffler/Silencer: 

1. Critical type, sized as recommended by engine manufacturer and selected with exhaust 
piping system to not exceed engine manufacturer's engine backpressure requirements. 

G. Air-Intake Filter: Heavy duty, engine-mounted air cleaner with replaceable dry-filter element and 
"blocked filter" indicator. 

H. Starting System: 12 or 24-V electric, with negative ground. 

1. Cranking Cycle: As required by NFPA 110 for system level specified. 
2. Battery: Lead acid, with capacity within ambient temperature range specified in 

"Performance Requirements" Article to provide specified cranking cycle as required by 
NFPA 110 for system level specified. 

3. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation 
and 35 minimum continuous rating. 

4. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type designed 
for lead-acid batteries. Unit shall comply with UL 1236 and NFPA 110 Section 5.6.4.6 for 
Level 1 systems.: 

5. Battery Warmer Pads. 
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2.5 FUEL SYSTEM – NATURAL GAS 

A. Comply with NFPA 37. 

B. Operating Pressure:  7 inches of water column. 

C. Flowrate:  Maximum gas flow demand at 100% load: 3180 cubic feet per hour. 

D. Provide optional NPT flexible Fuel Line, Ships Loose 

2.6 CONTROL AND MONITORING 
A. 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 engine generator. When mode-
selector switch is switched to the on position, engine generator starts. The off position of same 
switch initiates engine generator shutdown. When engine generator is running, specified system 
or equipment failures or derangements automatically shut down engine generator and initiate 
alarms. 

B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator control 
panel to the on position starts engine generator. The off position of same switch initiates engine 
generator shutdown. When engine generator is running, specified system or equipment failures 
or derangements automatically shut down engine generator and initiate alarms. 

C. Provide minimum run time control set for 15 minutes with override only by operation of a remote 
emergency-stop switch. 

D. Control panel must comply with UL 6200.  The controller shall meet ASTM B117 (salt spray test). 

E. Remote Connectivity: Controller shall be capable of remote connectivity via RS485]. Remote 
connectivity shall be provided by a physically separate module that can be secured, access 
limited, and/or physically removed to restrict and/or completely isolate the generator system from 
any outside control or monitoring. 

F. Connection to Building Management:  Provide connections for data transmission of indications to 
remote data terminals via Modbus.  

G. Environmentally Hardened Design: Open circuit boards, edge cards, and PC ribbon cable 
connections are unacceptable. 

H. PCB Construction: Circuit boards with surface-mounted components to provide vibration 
durability. Circuit boards utilizing large capacitors or heat sinks must utilize encapsulation 
methods to securely support these components. 

I. Configuration: 

1. Operating and safety indications, protective devices, basic system controls, and engine 
gauges shall be grouped in a common control and monitoring panel mounted on the engine 
generator. Mounting method shall isolate the control panel from engine generator vibration. 
Panel powered from the engine generator battery. 

J. Control and Monitoring Panel: 

1. Digital engine generator controller with integrated touch screen, controls, and 
microprocessor, capable of local and remote control, monitoring, and programming, with 
battery backup. 

2. Instruments: Located on the control and monitoring panel and viewable during operation. 

a. Engine lubricating-oil pressure gauge. 
b. Engine-coolant temperature gauge. 
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c. DC voltmeter (alternator battery charging). 
d. Running-time meter. 
e. AC voltmeter, for each phase. 
f. AC ammeter, for each phase. 
g. AC frequency meter. 
h. Generator-voltage adjusting feature. 

3. Controls and Protective Devices: Controls, shutdown devices, and common alarm 
indication, including the following: 

a. Cranking control equipment. 
b. Run-Off-Auto switch. 
c. Control switch not in automatic position alarm. 
d. Overcrank alarm. 
e. Overcrank shutdown device. 
f. Low-water temperature alarm. 
g. High engine temperature pre-alarm. 
h. High engine temperature. 
i. High engine temperature shutdown device. 
j. Overspeed alarm. 
k. Overspeed shutdown device. 
l. Low fuel main tank. 

1) Low-fuel-level alarm shall be initiated when the level falls below that required 
for operation for duration required for the indicated EPSS class. 

m. Coolant low-level alarm. 
n. Coolant low-level shutdown device. 
o. Coolant high-temperature prealarm. 
p. Coolant high-temperature alarm. 
q. Coolant low-temperature alarm. 
r. Coolant high-temperature shutdown device. 

s. EPS load indicator. 
t. Battery high-voltage alarm. 
u. Low cranking voltage alarm. 
v. Battery-charger malfunction alarm. 
w. Battery low-voltage alarm. 
x. Lamp test. 
y. Contacts for local and remote common alarm. 
z. Remote manual stop shutdown device.   
aa. Total engine run hours, non-resettable. 
bb. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt 

ampere, and power factor. 

K. Engine Generator Metering: Comply with Section 260913 "Electrical Power Monitoring and 
Control." 

L. External Alarm & Status Relays: Provide a separate terminal block, factory wired to Form C dry 
contacts, for each alarm and status condition required by Building Management or other external 
systems as shown on electrical drawings. 

M. Common Remote Panel with Common Audible Alarm: Include necessary contacts and terminals 
in control and monitoring panel. Remote panel shall be powered from the engine generator 
battery. 
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N. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall 
identify each alarm event, and a common audible signal shall sound for each alarm condition. 
Silencing switch in face of panel shall silence signal without altering visual indication. Connect so 
that after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing 
switch is reset. Cabinet and faceplate are surface mounting type to suit mounting conditions 
indicated. 

1. Overcrank alarm. 
2. Low water-temperature alarm. 
3. High engine temperature pre-alarm. 
4. High engine temperature alarm. 
5. Low lube oil pressure alarm. 
6. Overspeed alarm. 
7. Low fuel main tank alarm. 
8. Low coolant level alarm. 
9. Low cranking voltage alarm. 
10. Contacts for local and remote common alarm. 
11. Audible-alarm silencing switch. 
12. Air shutdown damper when used. 
13. Run-Off-Auto switch. 
14. Control switch not in automatic position alarm. 
15. Fuel tank derangement alarm. 
16. Fuel tank high-level shutdown of fuel supply alarm. 
17. Lamp test. 
18. Low-cranking voltage alarm. 
19. Generator overcurrent-protective-device not-closed alarm. 

O. Remote Emergency-Stop Switch: Provide remote emergency stop switch (Red Mushroom-Type, 
Exterior Surface Mount).  Electrical contractor to coordinate exact location with engineer and local 
AHJ.  Ships loose for field mounting. 

P. Engine Run Relay:  The generator set shall be provided with a run relay which shall provide a 
double-pole, double-throw relay with 10-amp/ 250 VAC contacts to indicate that the generator is 
running. The run relay dry contacts can be used for energizing or de-energizing customer devices 
while the generator is running (e.g. louvers, indicator lamps, etc.)  

Q. Data Logging: 

1. Event Logging – the controller keeps a record of up to 8,000 events with date and time 
locally for warning and shutdown faults. This event log can be downloaded onto a USB 
storage device or onto a PC through the service program.  

2. Event Snapshot – the control system shall capture 15 seconds of critical data around the 
time a fault or warning. This data shall be viewable on the controller and downloadable.  

3. Data Logging – the controller shall allow customized parameters to be logged based on a 
start trigger from the controller interface. 

a. The parameters are selectable from all monitored parameters. 
b. The sample period shall be configurable from 1 second to 1 day. 
c. The collected data shall be stored on a USB storage device plugged into the control 

panel. 

2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION 
A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a short 

circuit occurs. 
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1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize 
selective tripping when a short circuit occurs. Coordination of protective devices shall 
consider both utility and EPSS as the voltage source. 

2. Overcurrent protective devices for the EPSS shall be accessible only to authorized 
personnel. 

B. Generator Overcurrent Protective Device: 

1. Unit mounted circuit breakers. Rating, ampacity, accessories, as shown on drawings or as 
listed below: 

a. 800 amp @ 208V/3-phase  

2. Molded-case circuit breaker, electronic-trip type; Adjustable 80-95 percent rated; 
complying with UL 489: 

a. Tripping Characteristics: Adjustable long-time and short-time delay and 
instantaneous. 

b. Trip Settings: Selected to coordinate with generator thermal damage curve. 
c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other 

protective devices. 
d. Mounting: Adjacent to, or integrated with, control and monitoring panel. 
 

C. Generator Controller Integrated Alternator Protective Functions: 

1. Short-time I^2t function : Generator controller-based function shall continuously monitor 
current level in each phase of alternator output, integrate alternator heating effect over 
time, and predict when thermal damage of alternator will occur. As overcurrent heating 
effect on the alternator approaches the thermal damage point of the unit, protector switches 
the excitation system off, opens the generator disconnect device, and shuts down the 
engine generator.  When signaled by generator protector or other engine generator 
protective devices, a shunt-trip device in the generator disconnect switch shall open the 
switch to disconnect the generator from load circuits. 

2. Long-time function:  Initiates a generator overload alarm when generator has operated 
at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for 
this alarm is integrated with other engine generator malfunction alarms. Contacts shall be 
available for load shed functions. 

3. Short-circuit fault clearing: Under single- or three-phase fault conditions, regulates 
generator to 300 percent of rated full-load current for up to 10 seconds. 

4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated 
voltage to avoid overshoot. 

5. Ground Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground 
fault.  Indicate ground fault with other engine generator alarm indications. 

6. Ground Fault Protection: Comply with NFPA 70, section 215 "Feeder Ground-Fault 
Protection of Equipment".  When configured for ground fault protection; trip generator 
protective device(s) on ground fault." 

7. Arc Flash Energy Reduction: Comply with NFPA 70 Article 240.87 for Arc Energy 
Reduction for circuit breakers 1200A and greater.  Energy-reducing maintenance switch 
with local status indicator.  Instantaneous override that is less than the available arcing 
current. 

2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 
A. Comply with NEMA MG 1. 



GAYLORD COMMUNITY SCHOOLS 
PROJECT SF3.8 – 2024 Sinking Fund Projects 

BID PACKAGE #3 
BOECC Generator & ATS Pre-Purchase 

November 29, 2024 
 

PACKAGED SPARK IGNITED ENGINE GENERATOR SET 
26 3213 - 11 

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

C. Electrical Insulation: Class H.  

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages 
if required.  

E. Range: Provide range of output voltage by adjusting the excitation level. 

F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.  
Stator shall be skewed construction to minimize harmonic voltage distortion. 

G. Enclosure: Drip proof. 

H. Instrument Transformers: Mounted within generator enclosure. 

I. Voltage Regulator: 

1.  Voltage Regulator: Solid-state type, separate from exciter.  The digital voltage regulator 
shall be microprocessor based with fully programmable operating and protection 
characteristics.  The regulator shall maintain steady-state generator output voltage within 
+/- 0.25% for any constant load between no load and full load.  The regulator shall be 
capable of sensing true RMS. The regulator shall provide an adjustable Volts/Hz slope 
regulation characteristic in order to optimize voltage and frequency response for site 
conditions. 

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

3. The generator must accept rated load in one-step. 
4. Calculated Transient Voltage Performance: Motor starting performance and voltage dip 

determinations shall be based on the complete generator assembly. Voltage dip shall not 
exceed 3.3 percent based on the largest project block load, as determined by 
manufacturer's sizing program. 

5. System Transient Voltage Performance: Alternator shall be capable of supplying 557 sKVA 
with a voltage dip not more than 35% at 0.3 starting power factor. Sustained voltage dip 
data or manufacturer-published SKVA numbers based on unity PF alternator-only 
dynamometer testing will not be accepted. 

6. Calculated Transient Frequency Performance: Transient frequency dip performance shall 
be based on the complete generator set. Maintain frequency within 1.0 percent based on 
largest project block load, as determined by manufacturer's sizing program. 

J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew 
point.  The strip heater shall be wired directly to the incoming power distribution panel or load 
center. 

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

2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE 
A. Basis of design is a Sound Level 1.   

B. Generator packaged within manufacturer's weather protective, sound attenuated enclosure. 
Enclosure and generator set shall be UL 2200 Listed as a system. 

C. Enclosure Construction: Minimum 14 gauge construction. Roof construction shall be raised-
seam, gasket-free interlocking panels. Rivets shall not be used on external painted surfaces. 
Design shall be rodent resistant. 
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D. Doors shall be equipped with lift-off pin and sleeve type hinges to allow access to the engine, 
alternator, and control panel. Hinges shall be adjustable for door alignment. Hinges and all 
exposed fasteners shall be stainless steel. Each door shall be equipped with minimum 2-point 
latching mechanism and identical keys. Perimeter of all door openings shall include polyethylene 
gasket. 

E. Upward discharging exhaust hood for engine cooling airflow and exhaust. 

F. Engine exhaust silencer mounted within enclosure discharge hood. 

G. Enclosure Finish: Electrostatic applied powered paint, baked and finished to manufacturer's 
specifications. Finish system shall be subjected to the following tests: 

1. ASTM D1186 - 87; 2.5+ mil Paint Thickness  
2. ASTM D3363 - 92a; Material Hardness 
3. ASTM D522 - B; Resistance to Cracking 
4. ASTM D3359 - B; Adhesion 
5. ASTM B117 D 1654; Resistant to Salt Water Corrosion 
6. ASTM D1735 D 1654; Resistant to Humidity 
7. ASTM 2794 93 (2004); Impact Resistance 
8. SAE J1690 - UV Protection" 

H. Enclosure Color: Manufacturer's standard color, or custom color matched based on architect's 
design with color sample provided to generator manufacturer. 

I. Wind Rating: Enclosure shall be constructed to attain basic wind speed rating of 110 MPH; WIF 
1.15, Exposure Category "C", Building Classification "Enclosed", Topographic Factor Kzt = 1.  
Wind Design Pressures: windward, 20.6 lb/ft^2; leeward, -12.9 lb/ft^2; roof, -18.0 lb/ft^2." 

J. Snow Load Rating: Minimum 70 pounds per square foot. 

K. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components 
within required limits when unit operates at 110 percent of rated load for two hours with ambient 
temperature at top of range specified in system service conditions. 

L. Sound Insulation: Enclosure and air discharge hood completely lined with reflective silver mylar 
faced sound attenuating closed cell foam that meets UL 94 HF1 standards for flammability 
(FMVSS 302 test method). Roof sound insulation panels shall include additional mechanical 
retention. 

M. Sound Performance: The engine generator, while operating at full rated load, shall not exceed 
77.80 dBA average measured at 23 ft (7 meters) from the engine generator in a free field 
environment.  

N. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers prevent 
entry of rain and snow.  

O. Convenience Outlet: Factory-wired convenience 120v duplex-outlet within enclosure, GFCI.  

P. Enclosure Heater: Provide thermostatically controlled space heater factory installed within 
enclosure designed to maintain minimum internal temperature at 40 deg F (4 deg C). 

2.10 VIBRATION ISOLATION DEVICES 
A.  Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in 

single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of 
sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match 
requirements of supported equipment for units with a ratings 750kw or below. 

1. Material: Standard neoprene separated by steel shims. 
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B. Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint for units with a 
rating larger than 750kw. 

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind 
loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick, 
elastomeric isolator pad attached to baseplate underside; and adjustable equipment-
mounting and -leveling bolt that acts as blocking during installation. 

2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at 
rated load. 

3. Minimum Additional Travel: 50 percent of required deflection at rated load. 
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Minimum Deflection: 0.5. 

C. Vibration isolation devices shall not be used to accommodate misalignments or to make bends. 

2.11 SOURCE QUALITY CONTROL 
A. Prototype Testing: Factory test engine generator using same engine model, constructed of 

identical or equivalent components and equipped with identical or equivalent accessories. 

1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters. 

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

1. Test components and accessories furnished with installed unit that are not identical to 
those on tested prototype to demonstrate compatibility and reliability. 

2. Test generator, exciter, and voltage regulator as a unit. 
3. Full load run. 
4. Maximum power. 
5. Voltage regulation. 
6. Transient and steady-state governing. 
7. Single-step load pickup. 
8. Safety shutdowns. 
9. Report factory test results within 10 days of completion of test. 

2.12 FINISHES 
A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-

resistant pretreatment and compatible primer. 

 

PART 3 - EXECUTION - Installation of the Generator Set will be performed by a licensed Electrical Contractor 
(E.C.), to be commissioned by the Owner 

3.1 EXAMINATION 
A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with 

requirements for installation and other conditions affecting packaged engine generator 
performance & installation. 

B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of 
connections before packaged engine generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 
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 in accordance with requirements indicated: 

1. Notify Project Manager in advance of proposed interruption of electrical service. 
2. Do not proceed with interruption of electrical service without written permission. 

B. Electrical Contractor (E.C.) shall coordinate exact location of Generator Set, ATS, Remote 
Annunciator Panel, and Emergency Stop Switch with the Owner’s Rep, Engineer, and local AHJ 
prior to rough-in. 

3.3 INSTALLATION - Installation of the Generator Set will be performed by a licensed Electrical Contractor 
(E.C.), to be commissioned by the Owner 

A. Comply with NECA 1 and NECA 404. 

B. Comply with packaged engine generator manufacturers' written installation and alignment 
instructions and with NFPA 110. 

C. Equipment Mounting: 

1. Install packaged engine generators on cast-in-place concrete equipment bases or steel 
dunnage as indicated on drawings. 

2. Coordinate size and location of mounting bases for packaged engine generators with 
concrete trades for properly sized/configured concrete pad. 

3. Install unit with vibration isolation devices described in section 2.10. 

3.4 FIELD QUALITY CONTROL 
A. Tests and Inspections: The supplier of the electric generating plant and associated items covered 

herein shall provide factory certified technicians to inspect the completed installation and to 
perform an initial startup inspection to include: 

1. Ensuring the engine starts (both hot and cold) within the specified time. 
2. Verification of engine parameters within specification. 
3. Verify no load frequency and voltage, adjusting if required. 
4. Test all automatic shutdowns of the engine-generator. 
5. Perform a load test of the electric plant, ensuring full load frequency and voltage are within 

specification by using building load. 

B. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to those 
specified here, including, but not limited to, single-step full-load pickup test. 

C. Battery and Charger Tests: 

1. Measure charging voltage and voltages between available battery terminals for full-
charging and float-charging conditions. 

2. Verify that measurements are within manufacturer's specifications." 

D. System Integrity Tests: Verify proper installation, connection, and integrity of each element of 
engine generator system before and during system operation. Check for air, exhaust, and fluid 
leaks. 

E. Coordinate tests with tests for transfer switches and run them concurrently. 

F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 
rotation and unit operation for generator and associated equipment. 

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 
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H. Remove and replace malfunctioning units and retest and reinspect as specified above. 

I. Retest: Correct deficiencies identified by tests and observations, and retest until specified 
requirements are met. 

J. Report results of tests and inspections in writing. Record adjustable relay settings and measured 
insulation resistances, time delays, and other values and observations.  

3.5 DEMONSTRATION 
A. Generator supplier shall provide services of a factory-authorized service representative to train 

Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators. 

3.6 MAINTENANCE SERVICE 
A. Repair Service Capabilities:   

1. 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 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. 

2. 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 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.  

3. The manufacturer shall maintain model and serial number records of each generator set 
provided for at least 20 years. 

B. Preventative Maintenance Service Agreement: The supplier shall include as a line item adder in 
the proposal, a one-year maintenance service agreement. The maintenance shall be performed 
by factory authorized service technicians capable of servicing both the engine generator set(s) 
and the transfer switch(es).  This agreement shall include semi-annual preventative maintenance 
visits to verify operation and/or complete the following: 

1. All periodic engine maintenance as recommended by the service manual.  
2. All electrical controls maintenance and calibrations as recommended by the manufacturer. 
3. All auxiliary equipment as a part of the emergency systems. 
4. The supplier shall guarantee emergency service. 
5. All expendable maintenance items are to be included in this agreement. 
6. A copy of this agreement and a schedule shall be provided in the submittal documents, 

detailing scope of work and preventative maintenance service visit interval. 
 

END OF SECTION 
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SECTION 26 3623 

AUTOMATIC TRANSFER SWITCH 
 
 

PART 1 GENERAL 
 

1.01 SCOPE 

A. Furnish & deliver a new Automatic Transfer Switch (ATS), as described herein, to the Owner (Gaylord 
Community Schools = GGC) at the Board Office Early Childhood Center (BOECC) building located @ 615 
South Elm Ave, Gaylord, MI 49735 – Contact Mr. David Parsell @ 989-731-5230. 

1. The Owner will be commissioning a licensed Electrical Contractor (E.C.) to install the Generator & ATS. 

B. Furnish Automatic Transfer Switch with number of poles, amperage, voltage, and withstand current ratings as 
shown on the plans and/or as described herein. 

C. Basis of design is a Generac TX Series   Service Entrance Rated  Automatic Transfer Switch, Open - 
Delayed/Programmed Transfer (3 position), 800 A, 3 Pole 4 Wire 208V, Transfer Switch in a NEMA 3R  
Enclosure.  Automatic transfer shall consist of a mechanically held power transfer switch unit and a 
microprocessor controller, interconnected to provide complete automatic operation.   All transfer switches and 
control panels shall be the product of the same manufacturer.1.02 ACCEPTABLE MANUFACTURERS 

A. Basis of Design Automatic transfer switches shall be Generac TX Series. 

B. Any alternative to the Basis of Design shall be submitted to the consulting engineer in writing at least 10 days 
prior to bid. Each alternate bid must list any deviations from this specification. 

1.03 CODES AND STANDARDS 
A. The automatic transfer switches and accessories shall conform to the requirements of: 

1. UL 1008 - Standard for Automatic Transfer Switches 

2. NFPA 70 - National Electrical Code (2017 version and later for start circuit monitoring) 

3. NEC Articles 700, 701, 702, 708 

4. NFPA 99 – Health Care Facilities 

5. NFPA 110 – Emergency and Standby Power Systems 

6. IEEE Standard 446 – IEEE Recommended Practice for Emergency and Standby Power Systems for 
Commercial and Industrial Applications 

7. NEMA Standards ICS10, MG1, MG250, ICS6, AB1 

8. ANSI C62.41 

9. International Standards Organization: ISO 8528, 9001. 

10. Where seismic rating and/or certification is required: IBC 2018, OSHPD 

1.04 RELATED REQUIREMENTS: 
A. Section 263213 "Packaged Spark Ignited Engine Generator Set" for the Generator Set also being Pre-

Purchased by the Owner for installation by E.C. 

1.05 SUBMITTALS: 
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A. Product Data:  Provide catalog sheets showing voltage, switch size, ratings and size of switching and 
overcurrent protective devices, operating logic, short circuit ratings, dimensions, and enclosure details. 

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by product testing 
agency.  Include instructions for storage, handling, protection, examination, preparation, and installation of 
product. 

C. Operation Data:  Instructions for operating equipment under emergency conditions when engine generator is 
running. 

D. Maintenance Data:  Routine preventative maintenance schedule.  List special tools, maintenance materials, 
and replacement parts. 

1.06 FACTORY SERVICES: 
A. The transfer switch manufacturer shall perform a complete operational test on the transfer switch prior to 

shipping from the factory.  A certified test report shall be available on request.  Test process shall include 
calibration of voltage sensors 

B. Manufacturer’s representative/supplier shall provide startup assistance to the Owner’s E.C. installer and also 
Owner Training to the Owner after substantial completion installation by E.C. 

C. Manufacturer’s representative/supplier shall provide Maintenance Service agreement for Service and 
Maintenance of the Automatic Transfer Switch to the Owner for one (1) – year from date of substantial 
completion installation by E.C. 

 

PART 2 PRODUCTS 
 

2.01 MECHANICALLY HELD TRANSFER SWITCH 
A. The basis of design is the Generac TX Series Transfer switch that utilities a knife blade mechanically latching 

design with maintenance free contacts.  The transfer switch unit shall be electrically operated and mechanically 
held. The open transition switch shall be mechanically interlocked to ensure only one of two possible positions, 
normal or emergency.  The delayed transition switch shall be mechanically interlocked to ensure one of three 
possible positions, normal and emergency. 

B. The switch shall be positively locked and unaffected by momentary outages so that contact pressure is 
maintained at a constant value and temperature rise at the contacts is minimized for maximum reliability and 
operating life. 

C. All main contacts shall be silver composition. Switches shall have segmented blow-on construction for high 
withstand current capability and be protected by separate arcing contacts. 

D. A manual operating handle shall be provided for maintenance purposes.  

E. Designs utilizing components of or parts thereof which are not intended for continuous duty, repetitive 
switching, or transfer between two active power sources are not acceptable. 

F. Where neutral conductors must be switched, the ATS shall be provided with fully rated neutral transfer 
contacts. 

G. Where neutral conductors are to be solidly connected, a neutral terminal plate with fully rated AL-CU pressure 
connectors shall be provided. 

H. The switch shall be capable of the following methods of transfer: Open with In-Phase transition only, Time 
Delay in Neutral transition, or In-Phase transition with a default to Time Delay in Neutral. 

I. The transfer switch shall have a Seismic Certification to the requirements of the international Building Code of 
electrical equipment. 
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2.02 ATS CONTROL WITH INTEGRATED USER INTERFACE PANEL 
A. The basis of design is the Generac TXC-100 Controller with Integrated User Interface Panel which is voltage 

agnostic for service purposes removing the need for technicians to carry and support control panels for every 
available voltage.  Any manufacturers that provide a controller or control panel that does not meet this 
requirement should notify the consulting engineer before bidding. 

B. The controller shall be connected to the transfer switch by an interconnecting wiring harness. The harness shall 
include a keyed disconnect plug to enable the controller to be disconnected from the transfer switch for routine 
maintenance. 

C. The controller shall direct the operation of the transfer switch. The controller's sensing and logic shall be 
controlled by a built-in microprocessor for maximum reliability, minimum maintenance, and include standard on-
board serial communications capability.  

D. A user accessible USB port shall be provided to facilitate firmware updates, uploading of switch operational 
parameters, downloading of event history and switch operational statistics.  This USB port shall be front 
accessible without opening the ATS door. 

E. The controller shall provide single and three phase capability for maximum application flexibility and minimal 
spare part requirements. Voltage sensing shall be true RMS type and shall be accurate to ± 1% of nominal 
voltage. Frequency sensing shall be accurate to ± 0.1Hz. Time delay settings shall be accurate to ±0.5% of the 
full-scale value of the time delay. The panel shall be capable of operating over a temperature range of -20 to + 
70 degrees C. 

F. The controller power supply shall be field-configurable to operate on 120V through 480V systems without the 
need for transformers. 

G. Control logic shall be backed up with a rechargeable, user-replaceable lithium-ion battery that shall also 
maintain control power for up to 60 minutes in the event no source power is available. 

H. The controller shall be enclosed with a protective cover and be mounted separately from the transfer switch unit 
for safety and ease of maintenance. 

I. The controller shall meet or exceed the requirements for Electromagnetic Compatibility (EMC) as follows: 

1. IEC 61000 – 4 – 3 Radiated RF Field Immunity 

2. IEC 61000 – 4 – 4 Electrical Fast Transient/Burst Immunity 

3. IEC 61000 – 4 – 5 Surge Immunity 

4. IEC 61000 – 4 – 6 Conducted RF Immunity 

5. IEC 61000 – 4 -11 Voltage Dips and Interruptions 

6. EN 61000 – 6 - 2 Industrial Immunity Requirements EN 61000-6-4 - Radiated Emissions 

7. EN 61000 – 6 - 4 Conducted Emissions 

8. CISPR 11 – Conducted RF Emissions and Radiated RF Emissions 

2.03 ENCLOSURE 

A. The basis of design is a Generac TX Series Service Entrance Rated Transfer Switch in a NEMA 3R enclosure, 
with dimensions no larger than 89.8 Inches in Height, 38 Inches in Width, and 24.5 Inches In Depth. Larger 
enclosures than the basis of design will need to be approved by the Consulting Engineer to ensure there is 
enough wall space and appropriate clearance.Provide a temperature and humidity controlled anti-condensation 
heater for all NEMA 3R and 4X enclosed units.  Heater cover to indicate a hot surface. 

2. The switch mechanism and controller shall be easily removable from the enclosure in the field. This 
requirement will facilitate easy single-person installation on wall mounted switches, conduit fitting, and 



GAYLORD COMMUNITY SCHOOLS 
PROJECT SF3.8 – 2024 Sinking Fund Projects 

BID PACKAGE #3 
BOECC Generator & ATS Pre-Purchase 

November 29, 2024 
 

 
AUTOMATIC TRANSFER SWITCH 

26 3623 - 4 
 

cable pulling while minimizing risk of damage and/or contamination of ATS components during the 
installation process. 

3. Controller human interface and USB port shall be visible and operational through the enclosure door, 
without the need for personal protective equipment, avoiding arc-flash hazard for routine checks of the 
controller status. 

 
PART 3 OPERATIONS 
 

3.01 CONTROLLER DISPLAY AND KEYPAD 
 

A. A backlit four-line graphical LCD display and human interface shall be an integral part of the controller for 
viewing all available data and setting desired operational parameters. Operational parameters shall also be 
available for viewing and limited control through the RS-485 communications port.  

B. All instructions and controller settings shall be easily accessible, readable, and accomplished without the use of 
codes, calculations, or instruction manuals. 

C. The user interface shall be provided with test/reset modes. The test mode will simulate a normal source failure. 
The reset mode shall bypass the time delays on either transfer to emergency or retransfer to normal. 

D. The following parameters shall only be adjustable only by authorized service personnel: 

1. Nominal line voltage and frequency 

2. Single or three phase sensing on normal 

3. Transfer operating mode configuration, (open transition, or delayed transition)  

 

3.02 VOLTAGE AND FREQUENCY SENSING 
 

A. Voltage and frequency on both the normal and emergency sources (as noted below) shall be continuously 
monitored, with the following pickup, dropout, and trip settings capabilities; values shown as percentage of 
nominal unless otherwise specified. 

 
 

Voltage and Frequency Settings Range     Default Value 

Source 1 (Normal) is Genset Yes or No No 

Source 1 Undervoltage Dropout 50-97% 85% 

Source 1 Undervoltage Pickup 52-99% 90% 

Source 1 Overvoltage Dropout 105-120% 110% 

Source 1 Overvoltage Pickup 103-118% 105% 

Source 1 Underfrequency Dropout 90-97% 90% 

Source 1 Underfrequency Pickup 91-99% 95% 
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Source 1 Overfrequency Dropout 103-110% 105% 

Source 1 Overfrequency Pickup 101-109% 102% 

Source 1 Voltage Imbalance Drop 5-20% 5% 

Source 1 Voltage Imbalance Pickup 3-18% 3% 

Source 1 Warmup Time 0-1800s 3s 

Source 1 Cooldown Time 0-1800s 1800s 

Source 1 Minimum Run Time 300-1800s 1200s 

Source 2 is Generator Yes or No Yes 

Source 2 Undervoltage Dropout 50-97% 85% 

Source 2 Undervoltage Pickup 52-99% 90% 

Source 2 Overvoltage Dropout 105-120% 110% 

Source 2 Overvoltage Pickup 103-118% 105% 

Source 2 Underfrequency Dropout 90-97% 90% 

Source 2 Underfrequency Pickup 91-99% 99% 

Source 2 Overfrequency Dropout 103-110% 105% 

Source 2 Overfrequency Pickup 101-109% 102% 

Source 2 Voltage Imbalance Drop 5-20% 5% 

Source 2 Voltage Imbalance Pickup 3-18% 3% 

Source 2 Minimum Run Time 300-1800s 1200s 

Source 2 Warmup Time 0-1800s 3s 

Source 2 Cooldown Time 0-1800s 1800s 

Phase Rotation Check ABC, CBA, OFF ABC 

Supply Overvoltage 350 VAC Fixed 

Manual Return to Normal Yes or No 

Time Delay Settings 

Transfer to Emergency 120s max 30s 

Re-transfer to Normal 1,800s max 1,800s 
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Time Delay Neutral 120s max 30s 

Engine Cool Down 300-1,800s 1,800s 

Delayed Transition Time 120s max 120s 

Elevator Signal 120s max 30s 

In Phase Transfer Yes or No 

In Phase Synchronization 
Time 60-
3600s 

300s 

Preferred Source S1, S2 S1 

Voltage Imbalance Enable Yes or No 

Voltage Imbalance Timeout 10-30s max 20s 

 

B. Repetitive accuracy of all settings shall be within 1% at +25C. 

C. Voltage and frequency settings shall be field adjustable in 1% increments either locally with the display and 
keypad or remotely via RS-485 communications port access. 

D. Source status screens shall be provided for both normal & emergency to provide digital readout of voltage and 
frequency. 

E. The backlit graphical display shall have multiple language capability. Languages can be selected from the user 
interface. 

 

3.03 TIME DELAYS 
A. A Line Interrupt delay shall be provided to override momentary normal source outages, delay all transfer and 

engine starting signals; adjustable 0 to 120 seconds. It shall be possible to bypass the time delay from the 
controller user interface. 

B. An Engine Warm Up delay shall be provided for extended engine RPM stabilization where fast transfer to the 
emergency source is not required; adjustable 0 to 1,800 seconds. It shall be possible to bypass the time delay 
from the controller user interface. 

C. A Transfer to Emergency delay shall be provided for controlled sequencing of loads to the emergency source; 
adjustable from 0 to 120 seconds. It shall be possible to bypass the time delay from the controller user 
interface. 

D. A Retransfer to Normal delay shall be provided to ensure stability of the normal source, adjustable from 0 to 
1,800 seconds. Time delay shall be automatically bypassed if the emergency source fails and normal source is 
acceptable. 

E. An Engine Minimum Runtime delay shall be provided to reduce nuisance starts when the normal source 
power is unstable but does not trigger a transfer to the emergency source, adjustable from 5 to 30 minutes. 
Operates in conjunction with Engine Cool Down delay. 

F. An Engine Cool Down delay shall be provided; adjustable 300 – 1,800 seconds. 

G. A Delayed Transition delay shall be provided to ensure sufficient time for motor voltage decay for transition 
between live sources; adjustable from 0 – 120 seconds. 
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H. An Elevator Signal Before Transfer output signal shall be provided to drive an external relay for selective load 
disconnect control. The controller shall have the ability to activate an adjustable 0 to 120 second delay in any of 
the following modes: 

1. Prior to transfer only. 

2. Prior to and after transfer. 

3. Normal to emergency only. 

4. Emergency to normal only. 

5. Normal to emergency and emergency to normal. 

6. All transfer conditions or only when both sources are available. 

I. For special applications (i.e., three sources), the option to select the Preferred Source. 

J. All adjustable time delays shall be field adjustable without the use of special tools or software. 

 

TIME DELAY SUMMARY TABLE: 
 

Time Delay Description Range Default Value 
Line Interrupt Delay 0 – 120 sec. 3 sec. 
Engine Warm Up Delay 0 – 1,800 sec. 3 sec. 
Transfer to Emergency 0 – 120 sec. 3 sec. 
Retransfer to Normal 0 – 1,800 sec. 1,800 sec. 
Engine Minimum Run Time 5 – 30 min. 5 min. 
Engine Cool Down 300 – 1,800 sec. 1,800 sec. 
Delayed Transition (Center Off Position) 0 – 120 sec. 120 sec. 
Elevator Signal Before Transfer 0 – 120 sec. 0 sec. 
Preferred Source Normal (S1), Emerg. (S2) Normal (S1) 

 

3.04 EXTERNAL CONTROL INTERFACES AND INDICATORS 
A. Communications connectors, user interface and display shall be accessible and usable without presenting an 

arc-flash hazard. 

B. Customer inputs shall be optically isolated for wider compatibility with external systems.  This will protect the 
controller from external surges and transient voltages. 

C. Surge Protection for the ATS controls shall be provided. 

D. Replaceable fuses to protect the power supply to the ATS control panel. 

E. A set of contacts rated 5 amps, 30 VDC shall be provided for a low-voltage engine start signal. The start signal 
shall prevent dry cranking of the engine by requiring the generator set to reach proper output and run for the 
duration of the Engine Minimum Runtime setting, regardless of whether the normal source restores before the 
load is transferred. 

F. Engine starting contacts shall facilitate start-circuit monitoring to comply with the 2017 and later versions of 
NFPA 70 Article 700.10 (D)(3). 

G. Four (4) sets of Form-C auxiliary contacts rated 10 amps, 250 VAC shall be provided to indicate the switch 
actuator position, including center-off for Time Delay Neutral switches or a Permissive (Emergency Inhibit) 
condition. 
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H. A single General Alarm (summary alarm) indication shall light up the alert indicator and de-energize the 
configured common alarm output relay for external monitoring. 

I. LED indicating lights shall be provided; one to indicate when the ATS is connected to the normal source and 
one to indicate when the ATS is connected to the emergency source. 

J. LED indicating lights shall be provided and energized by controller outputs. The lights shall provide true source 
availability of the normal and emergency source, as determined by the voltage sensing trip and reset settings 
for each source. 

K. LED indicating light shall be provided to indicate switch not in automatic mode (manual). 

L. LED indicating light shall be provided to indicate any alarm condition. 

M. The controller shall have two programmable inputs and one programmable output as standard; with an optional 
expansion board to add up to four programmable input/outputs. Programmable I/O conditions shall include: 

 
Programmable Output Programmable Input 

Source 1 – Two Wire Start Permissive (Emergency Inhibit) 
Source 2 – Two Wire Start Remote Engine Fast Test 
Engine Exercising Remote Engine Normal Test 
Engine Warmup ATS Timer 
Signal Before Transfer Initiate Demand Response 
General Alarm  
Source 1 Good  
Source 2 Good  

 

N. System Status - The controller LCD display shall include a System Status screen which shall be accessible 
from any point in the menu system by depressing the “ESC” key until you arrive at the System Status screen.  
This screen shall display a clear description of the active operating sequences and switch position. Operational 
status information displayed shall include: 

1. Source 1 status (good or bad) 

2. Source 2 status (good or bad) 

3. Any active timer 

4. Permissive (Emergency Inhibit when active) 

3.05 Transfer and Exercise Controls 
A. The following standard features shall be built into the controller, capable of being activated through keypad 

programming as required by the user: 

1. Provide the ability to select “commit/no commit to transfer” to determine whether the load should be 
transferred to the emergency generator if the normal source restores before the generator is ready to 
accept the load. 

2. An engine generator exercising timer shall be provided to configure daily, day of week, weekly, bi-weekly, 
or monthly testing of an engine generator set at a specified time of day with or without load for a 
programmable period (Engine Minimum Runtime). 

3. Terminals shall be provided for a remote contact to signal the ATS to transfer to emergency for remote test. 
Test signal can be enabled through the keypad or digital input.  Transfer to emergency for demand 
response can be enabled by digital input. 

4. For In-Phase Transfer Switch Designs: An in-phase monitor shall be provided in the controller such that 
the transfer occurs with less than ten degrees phase angle difference between sources. The monitor shall 
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control transfer so that motor load inrush currents do not exceed normal starting currents and shall not 
require external control of power sources.  In-phase switch transfer time shall not exceed 25ms. 

5. For Delayed Transition Transfer Switch Designs: Terminals shall be provided for a remote contact to 
signal the ATS to load-shed (Permissive is removed) and move to a center-off position. When the load-
shed signal is removed (Permissive is restored), the ATS shall reclose to the emergency.  If normal source 
is good during load-shed the ATS shall transfer to and remain on normal source.   

3.06 DATA LOGGING AND DIAGNOSTICS 
A. Controllers that require multiple screens to determine system status or display “coded” system status 

messages, which must be explained by references in the operator’s manual are not permissible. 

1. Controller & Contactor Health Monitoring with visual and auxiliary contact status shall be provided. 

2. Communications Interface – The controller shall be capable of interfacing, through a standard RS-485 
serial communication port with a network of transfer switches.  

3. Data Logging – The controller shall have the ability to log data and to maintain the last 200 events, even in 
the event of total power loss. The following events shall be time and date stamped and maintained in a 
non-volatile memory: 

a. Date, time and reason for transfer normal to emergency. 

b. Date, time and reason for transfer emergency to normal. 

c. Date, time and reason for engine start. 

d. Date and time engine stopped. 

e. Date and time emergency source available. 

f. Date and time emergency source not available. 
 
PART 4 ADDITIONAL FEATURES AND ACCESSORIES 
 

4.01 ADDITIONAL OPTIONAL FEATURES 

A. Line Interrupt Time Delay. An extended time delay on engine starting shall be provided. Adjustable from 0 to 
120 seconds.  Default set at 3 seconds. 

B. Integrated Metering with current transformers. Three phase ammeter with selector switch (with current 
transformers and shorting blocks) shall be provided 

C. Manual Retransfer to Generator.  - Not Selected 

D. Permissive (Emergency Inhibit).  - Not Selected  

E. Chicago Toolkit.  - Not Selected 

F. Expanded Input/Output Module. Expandable Input/Output Board Module Includes: 4 Relay Outputs and 4 
Optically Isolated Inputs. 

G. Pad lockable controller cover (Standard on NEMA 3R). Pad lockable user interface cover shall be provided with 
the ability to protect the user interface from the environment 

H. Temperature and Humidity Controlled Heater for NEMA 1. An enclosure heater strip shall be supplied inside the 
transfer switch enclosure and shall be controlled by an adjustable humidistat. 

I. Transient Voltage Surge Suppressor – A TVSS shall be provided with a surge current rating of 80ka per phase, 
high-performance EMI/RFI filtering, LED status indication via solid state diagnostics plus remote indication 
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contacts, built-in audible alarm, thermal and short circuit fusing and a short circuit current rating: 200k AIC, UL 
1449 3rd Edition Listed, UL1449 Type 2 SPD, In=20kA. 

J. Remote Annunciator – Shipped Loose for installation/wiring by Electrical Contractor (E.C.).  E.C. shall 
coordination location of Remote Annunciator with Owner’s Rep, Engineer, AHJ prior to rough-in. 

 
PART 5 ADDITIONAL REQUIREMENTS 
 

5.01  WITHSTAND AND CLOSING RATINGS 

A. The ATS shall be rated to close on and withstand the available RMS symmetrical short circuit current at the 
ATS terminals with the type of overcurrent protection shown on the plans.  The basis of design for this project is 
a Generac TX Series   Service Entrance Rated   Automatic Transfer Switch with a 125kaic WCR Breaker 
Rating transfer switches from other manufacturers with ratings less than provided in this section will need to be 
approved by the Consulting Engineer to ensure compatibility with the project. 

B. Provide a temperature and humidity controlled anti-condensation heater for all NEMA 3R and 4X enclosed units. 
Heater cover to indicate a hot surface. 

C. The switch mechanism and controller shall be easily removable from the enclosure in the field. This requirement 
will facilitate easy single-person installation on wall mounted switches, conduit fitting, and cable pulling while 
minimizing risk of damage and/or contamination of ATS components during the installation process. 

D. Controller human interface and USB port shall be visible and operational through the enclosure door, without the 
need for personal protective equipment, avoiding arc-flash hazard for routine checks of the controller status. 

5.02 TESTS AND CERTIFICATION 
A. The complete ATS shall be factory tested to ensure proper operation of the individual components and correct 

overall sequence of operation and to ensure that the operating transfer time, voltage, frequency, and time delay 
settings are in compliance with the specification requirements. 

B. The ATS manufacturer shall be certified to ISO 9001: 2015 International Quality Standard and the manufacturer 
shall have third party certification verifying quality assurance in design/development, production, installation, 
and servicing in accordance with ISO 9001: 2015. 

5.03 SERVICE REPRESENTATION 
A. The ATS manufacturer shall support a service organization of company-employed personnel located 

throughout the contiguous United States. The service center's personnel must be factory trained and must be 
on call 24 hours a day, 365 days a year. 

B. The manufacturer shall maintain records of switch shipments, by serial number, for a minimum of 10 years. 

5.04 WARRANTY 
A. The basis of design is a Generac TX Series Service Entrance Rated Automatic Transfer Switch Comprehensive 

2 Year Warranty.  

B. A Basic Warranty is defined as the manufacturer covering replacement parts for the listed amount of the 
warranty period.     

C. The Comprehensive Warranty is defined as the manufacturer covering replacement parts, labor, and limited 
technician travel costs for covered warranty repairs during the listed warranty period. 

D. The switch mechanism and controller shall be easily removable from the enclosure in the field. This 
requirement will facilitate easy single-person installation on wall mounted switches, conduit fitting, and cable 
pulling while minimizing risk of damage and/or contamination of ATS components during the installation 
process. 
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E. Controller human interface and USB port shall be visible and operational through the enclosure door, without 
the need for personal protective equipment, avoiding arc-flash hazard for routine checks of the controller status. 

 

PART 6 - EXECUTION - Installation of the ATS will be performed by a licensed Electrical Contractor (E.C.), to be 
commissioned by the Owner  
6.01 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for 
installation and other conditions affecting ATS performance & installation. 

B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections 
before ATS installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

6.02 PREPARATION 
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 in accordance with requirements indicated: 

1. Notify Project Manager in advance of proposed interruption of electrical service. 

2. Do not proceed with interruption of electrical service without written permission. 

B. Electrical Contractor (E.C.) shall coordinate exact location of Generator Set, ATS, Remote Annunciator Panel, 
and Emergency Stop Switch with the Owner’s Rep, Engineer, and local AHJ prior to rough-in. 

6.03 INSTALLATION - Installation of the ATS will be performed by a licensed Electrical Contractor (E.C.), to be commissioned by the 
Owner. 

A. Comply with NECA 1. 

B. Comply with ATS manufacturers' written installation and alignment instructions and with NFPA 110. 

C. Equipment Mounting: 

1. Install ATS on cast-in-place concrete equipment bases as indicated on drawings. 

2. Coordinate size and location of mounting bases, and conduit entrys, for ATS & Remote Annunciator, with 
concrete trades for properly sized/configured concrete pad. 

6.04 FIELD QUALITY CONTROL 
A. Tests and Inspections: The supplier of the ATS  and associated items covered herein shall provide factory 

certified technicians to inspect the completed installation and to perform an initial startup inspection to include: 

1. Ensuring the ATS transfers within the specified time. 

2. Verification of ATS parameters within specification. 

B. Coordinate tests with tests for generator and run them concurrently. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment. 

D. Remove and replace malfunctioning units and retest and reinspect as specified above. 

E. Retest: Correct deficiencies identified by tests and observations, and retest until specified requirements are 
met. 

F. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation 
resistances, time delays, and other values and observations. 
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6.05 DEMONSTRATION 
A. ATS supplier shall provide services of a factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain ATS. 

6.06 MAINTENANCE SERVICE 
A. Repair Service Capabilities:   

1. The ATS 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. 

2. The ATS 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 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.  

3. The manufacturer shall maintain model and serial number records of each ATS provided for at least 20 
years. 

B. Preventative Maintenance Service Agreement: The supplier shall include as a line item adder in the proposal, a 
one-year maintenance service agreement. The maintenance shall be performed by factory authorized service 
technicians capable of servicing both the engine generator set(s) and the transfer switch(es).  This agreement 
shall include semi-annual preventative maintenance visits to verify operation and/or complete the following: 

1. All periodic engine maintenance as recommended by the service manual.  

2. All electrical controls maintenance and calibrations as recommended by the manufacturer. 

3. All auxiliary equipment as a part of the emergency systems. 

4. The supplier shall guarantee emergency service. 

5. All expendable maintenance items are to be included in this agreement. 

6. A copy of this agreement and a schedule shall be provided in the submittal documents, detailing scope of 
work and preventative maintenance service visit interval. 

 

END OF SECTION 
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	PART 1 -  GENERAL
	1.1 SCOPE
	A. Furnish & deliver a new Generator Set, as described herein, to the Owner (Gaylord Community Schools = GGC) at the Board Office & Early Childhood Center (BOECC) building located @ 615 South Elm Ave, Gaylord, MI 49735 – Contact Mr. David Parsell @ 98...
	1. Owner will be commissioning a licensed Electrical Contractor (E.C.) to install the Generator & ATS.

	B. Provide factory testing; Provide startup assistance & on-site testing to Owner’s electrical subcontractor.
	C. Provide a Preventative Maintenance Service Agreement as described herein.

	1.2 SUMMARY
	A. Section Includes:
	1. Spark-Ignited Engine.
	2. Natural Gas Fuel Supply System.
	3. Control and monitoring.
	4. Generator overcurrent and fault protection.
	5. Generator, exciter, and voltage regulator.
	6. Outdoor engine generator enclosure.
	7. Vibration isolation devices.

	B. Related Requirements:
	1. Section 263623 "Automatic Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine generators.


	1.3 DEFINITIONS
	A. EPS: Emergency power supply.
	B. EPSS: Emergency power supply system.
	C. 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 product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Include thermal damage curve for generator.
	3. Include time-current characteristic curves for generator protective device.
	4. Include fuel consumption in gallons per hour (liters per hour) at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	6. Include airflow requirements for cooling and combustion air in cubic feet per minute (cubic meters per minute) at 0.8 power factor, Provide Drawings indicating requirements and limitations for location of air intake and exhausts.
	7. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency, reactances, and short-circuit current capability.

	B. Shop Drawings:
	1. Dimensioned Outline Drawings of Equipment Unit: With engine and generator mounted on rails, identify center of gravity and total weight for provided components; fuel tank, enclosure, silencer, base tank, each piece of equipment not integral to the ...
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Identify fluid drain ports and clearance requirements for proper fluid drain.
	4. Design calculations for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include base weights.
	6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams indicating terminal markings for engine generators and functional relationship between all electrical components.
	7. Rigging Information: Indicate location of each lifting attachment, generator-set center of gravity, and total package weight in submittal drawings.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for engine generator, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Source Quality-Control Reports: Including, but not limited to, the following:
	1. Certified summary of prototype-unit test report. Perform tests at rated load and power factor. Provide the following test results:
	a. Maximum Power Level
	b. Maximum Motor Starting (sKVA)
	c. Structural Soundness
	d. Torsional Analysis
	e. Transient Response
	f. Alternator Temperature Rise
	g. Engine Cooling Requirements (unit mounted radiator)
	h. Harmonic Analysis (per IEEE-115 and ANSI-100)
	i. Voltage Regulation
	j. Endurance Testing

	2. Certified Test Reports: For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Report of factory test on units to be shipped for this Project, indicating evidence of compliance with specified requirements.
	4. Report of sound generation.
	5. Report of exhaust emissions indicating compliance with applicable regulations.
	6. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

	C. Field quality-control reports.  Field start up report and unit in-service documentation, including load bank test results if applicable.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For packaged engine generators to include in emergency, operation, and maintenance manuals. Include manufacturer's recommended maintenance and periodic testing plan in accordance with NFPA 110, Chapter 8.
	B. Furnish extra materials and that are packaged with protective covering for storage and identified with labels describing contents.

	1.7 QUALITY ASSURANCE
	A. The generator set covered by these specifications shall be designed, tested, rated, assembled and installed in accordance with all applicable standards below:
	1. CSA C22.2, No. 14-M91 Industrial Control Equipment.
	2. CSA C22.2, No. 100 Motors and Generators
	3. CSA 282-15
	4. EN 61000-6
	5. EN 55011
	6. FCC Part 15 Subpart B
	7. ISO 8528
	8. IEC 61000
	9. UL 508
	10. UL 2200
	11. UL 142
	12. UL 6200
	13. Designed to allow for installed compliance to NFPA 37, NFPA 70, NFPA 99 and NFPA 110

	B. Manufacturer Qualifications:
	1. Current certificate holder for ISO 9001 compliance.
	2. The power system shall be produced by a manufacturer who has produced this type of equipment for a period of at least 25 years and who maintains a service organization of factory-authorized generator technicians available twenty-four hours a day th...
	3. Manufacturing and assembly of products must be done in the United States using domestically sourced materials to the extent practical.

	C. Manufacturer’s Startup & Maintenance Representative Qualifications: An authorized representative who is trained and certified by the manufacturer on stationary power systems.

	1.8 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty:  Two (2) - Year Comprehensive from date of Substantial Completion.
	2. A Comprehensive Warranty is defined as the manufacturer covering replacement parts, labor, and limited technician travel costs for covered warranty repairs during the listed warranty period. A Limited warranty is defined as the manufacturer coverin...



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide & deliver:
	Generac Power Systems, Inc.; 250 kW. 14.2L with a K0250124Y21 - 250kW alternator.  The Three Phase generator shall be rated for 250 kW at 208 volts and 60 Hz, at 0.8 power factor lagging while operating at a maximum ambient temperature of 104 Fahrenhe...
	1. Caterpillar, Inc.
	2. Cummins Power Generation.

	B. Source Limitations: Obtain packaged engine generators and auxiliary components from single source from single manufacturer. "Source Limitations: Obtain packaged engine generators and auxiliary components from single supplier.  The equipment supplie...
	C. Requests for substitutions shall be made a minimum of ten (10) days prior to bid date.  Manufacturers catalog data and a completed generator sizing model using the proposed manufacturer's generator sizing software shall accompany each request and a...

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic – non-OSHPD:   Provide materials, bracing, and mounting to ensure generator will withstand, and continue to operate, through a seismic event.  Present seismic calculations and certificate for the specific model generator in accordance with ...
	B. NFPA Compliance:
	1. Comply with NFPA 37.
	2. Comply with NFPA 70.
	3. Comply with NFPA 99.
	4. Comply with NFPA 110 requirements for Level 1 EPSS.

	C. UL Compliance: Engine generator assembly and factory enclosure (if provided) shall be UL 2200 listed.
	D. Engine Exhaust Emissions: Comply with applicable US EPA, State and Local Government requirements. Spark-ignited Stationary Emergency: Engines shall be certified by the manufacturer to comply with 40 CFR Part 60 Subpart JJJJ, Table 1, Emission Stand...

	2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION
	A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	C. Power Rating: Standby.
	D. Service Load: The generator set shall be a Generac model 250 kW. 14.2L with a K0250124Y21 - 250kW alternator. It shall provide 250 kW and 312.5 kVA while operating at the maximum ambient operating temperature and elevation specified in the project ...
	E. Power Factor: 0.8 lagging.
	F. Frequency: 60 Hz.
	G. Voltage: 208 Volts ac.
	H. Phase: Three Phase, Four Wire.
	I. Induction Method: Naturally aspirated or Turbocharged.
	J. Governor: Adjustable isochronous, with speed sensing.
	K. Mounting Frame: Structural steel framework to maintain alignment of mounted components without depending on concrete foundation. Provide lifting attachments sized and spaced to prevent deflection of base during lifting and moving.
	L. Nameplates:  For each major system component to identify manufacturer’s name, model and serial number of component.
	M. Engine Generator Performance:
	1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no load to full load.
	2. Transient Voltage Performance: Not more than 10.00 percent variation for 50 percent step-load increase or decrease at unity power factor. Voltage shall recover and remain within the steady-state operating band within three seconds.
	3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no load to full load.
	4. 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.
	5. Transient Frequency Performance: Less than 3.0 Hertz variation for 50 percent step-load increase or decrease at unity power factor. Frequency shall recover and remain within the steady-state operating band within five seconds.
	6. Output Waveform: At no load, harmonic content measured line to line or line to neutral shall not exceed 5 percent total and 3 percent for single harmonics. Telephone influence factor, determined in accordance with NEMA MG 1, shall not exceed 50 per...
	7. Sustained Short-Circuit Current: For a three-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 10 seconds and then clear the fault automatically, withou...
	8. Start time to comply with NFPA system requirements.


	2.4 ENGINE PERFORMANCE
	A. Fuel: Natural gas shall be "pipeline grade" meeting the following conditions:
	1. Methane number 80 or greater.
	2. High heating value shall be within the range of 950 - 1,150 BTU/scf.
	3. Hydrogen sulfide shall not exceed 0.3 g/100 scf.
	4. Total sulfur shall not exceed 20 g/100 scf.
	5. Water vapor content shall not exceed 0.32 g/100 scf.

	B. Rated Engine Speed: 1800 rpm.
	C. Lubrication System to be engine mounted.
	1. Oil filter shall be engine-mounted replaceable cartridge type with integral bypass valve, in accordance with manufacturer recommendations.
	2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.
	3. 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.

	D. Jacket Coolant Heater: Jacket water heater shall be sized per NFPA110 and UL listed to ensure that genset will start within the specified time period and ambient conditions.
	E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine generator set mounting frame and integral engine-driven coolant pump.
	1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gauge glass and petcock.
	3. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	4. Maximum Ambient Operating Temperature on Radiator: 104 degrees F (40 degrees C).
	5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, UV-, and abrasion-resistant fabric.
	a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and noncollapsible under vacuum.
	b. Meets SAE 100R1A Type S, EN853 1SN, ISO 1436-1 Type 1SN
	c. a Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	F. Muffler/Silencer:
	1. Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.

	G. Air-Intake Filter: Heavy duty, engine-mounted air cleaner with replaceable dry-filter element and "blocked filter" indicator.
	H. Starting System: 12 or 24-V electric, with negative ground.
	1. Cranking Cycle: As required by NFPA 110 for system level specified.
	3. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation and 35 minimum continuous rating.


	2.5 FUEL SYSTEM – NATURAL GAS
	A. Comply with NFPA 37.
	B. Operating Pressure:  7 inches of water column.
	C. Flowrate:  Maximum gas flow demand at 100% load: 3180 cubic feet per hour.
	D. Provide optional NPT flexible Fuel Line, Ships Loose

	2.6 CONTROL AND MONITORING
	A. 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 ...
	B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator control panel to the on position starts engine generator. The off position of same switch initiates engine generator shutdown. When engine generator is running, ...
	C. Provide minimum run time control set for 15 minutes with override only by operation of a remote emergency-stop switch.
	D. Control panel must comply with UL 6200.  The controller shall meet ASTM B117 (salt spray test).
	E. Remote Connectivity: Controller shall be capable of remote connectivity via RS485]. Remote connectivity shall be provided by a physically separate module that can be secured, access limited, and/or physically removed to restrict and/or completely i...
	F. Connection to Building Management:  Provide connections for data transmission of indications to remote data terminals via Modbus.
	G. Environmentally Hardened Design: Open circuit boards, edge cards, and PC ribbon cable connections are unacceptable.
	H. PCB Construction: Circuit boards with surface-mounted components to provide vibration durability. Circuit boards utilizing large capacitors or heat sinks must utilize encapsulation methods to securely support these components.
	I. Configuration:
	1. Operating and safety indications, protective devices, basic system controls, and engine gauges shall be grouped in a common control and monitoring panel mounted on the engine generator. Mounting method shall isolate the control panel from engine ge...

	J. Control and Monitoring Panel:
	1. Digital engine generator controller with integrated touch screen, controls, and microprocessor, capable of local and remote control, monitoring, and programming, with battery backup.
	2. Instruments: Located on the control and monitoring panel and viewable during operation.
	a. Engine lubricating-oil pressure gauge.
	c. DC voltmeter (alternator battery charging).
	d. Running-time meter.
	f. AC ammeter, for each phase.
	g. AC frequency meter.
	h. Generator-voltage adjusting feature.

	3. Controls and Protective Devices: Controls, shutdown devices, and common alarm indication, including the following:
	a. Cranking control equipment.
	c. Control switch not in automatic position alarm.
	e. Overcrank shutdown device.
	f. Low-water temperature alarm.
	h. High engine temperature.
	i. High engine temperature shutdown device.
	j. Overspeed alarm.
	k. Overspeed shutdown device.
	l. Low fuel main tank.
	1) Low-fuel-level alarm shall be initiated when the level falls below that required for operation for duration required for the indicated EPSS class.

	m. Coolant low-level alarm.
	p. Coolant high-temperature alarm.
	q. Coolant low-temperature alarm.
	r. Coolant high-temperature shutdown device.
	s. EPS load indicator.
	u. Low cranking voltage alarm.
	v. Battery-charger malfunction alarm.
	w. Battery low-voltage alarm.
	x. Lamp test.
	y. Contacts for local and remote common alarm.
	z. Remote manual stop shutdown device.
	aa. Total engine run hours, non-resettable.
	bb. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt ampere, and power factor.


	K. Engine Generator Metering: Comply with Section 260913 "Electrical Power Monitoring and Control."
	L. External Alarm & Status Relays: Provide a separate terminal block, factory wired to Form C dry contacts, for each alarm and status condition required by Building Management or other external systems as shown on electrical drawings.
	M. Common Remote Panel with Common Audible Alarm: Include necessary contacts and terminals in control and monitoring panel. Remote panel shall be powered from the engine generator battery.
	N. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall identify each alarm event, and a common audible signal shall sound for each alarm condition. Silencing switch in face of panel shall silence signal without ...
	1. Overcrank alarm.
	2. Low water-temperature alarm.
	3. High engine temperature pre-alarm.
	4. High engine temperature alarm.
	5. Low lube oil pressure alarm.
	6. Overspeed alarm.
	7. Low fuel main tank alarm.
	8. Low coolant level alarm.
	9. Low cranking voltage alarm.
	10. Contacts for local and remote common alarm.
	11. Audible-alarm silencing switch.
	12. Air shutdown damper when used.
	14. Control switch not in automatic position alarm.
	16. Fuel tank high-level shutdown of fuel supply alarm.
	17. Lamp test.

	O. Remote Emergency-Stop Switch: Provide remote emergency stop switch (Red Mushroom-Type, Exterior Surface Mount).  Electrical contractor to coordinate exact location with engineer and local AHJ.  Ships loose for field mounting.
	P. Engine Run Relay:  The generator set shall be provided with a run relay which shall provide a double-pole, double-throw relay with 10-amp/ 250 VAC contacts to indicate that the generator is running. The run relay dry contacts can be used for energi...
	Q. Data Logging:
	1. Event Logging – the controller keeps a record of up to 8,000 events with date and time locally for warning and shutdown faults. This event log can be downloaded onto a USB storage device or onto a PC through the service program.
	2. Event Snapshot – the control system shall capture 15 seconds of critical data around the time a fault or warning. This data shall be viewable on the controller and downloadable.
	3. Data Logging – the controller shall allow customized parameters to be logged based on a start trigger from the controller interface.
	a. The parameters are selectable from all monitored parameters.
	b. The sample period shall be configurable from 1 second to 1 day.
	c. The collected data shall be stored on a USB storage device plugged into the control panel.



	2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a short circuit occurs.
	1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize selective tripping when a short circuit occurs. Coordination of protective devices shall consider both utility and EPSS as the voltage source.
	2. Overcurrent protective devices for the EPSS shall be accessible only to authorized personnel.

	B. Generator Overcurrent Protective Device:
	1. Unit mounted circuit breakers. Rating, ampacity, accessories, as shown on drawings or as listed below:
	a. 800 amp @ 208V/3-phase

	2. Molded-case circuit breaker, electronic-trip type; Adjustable 80-95 percent rated; complying with UL 489:
	a. Tripping Characteristics: Adjustable long-time and short-time delay and instantaneous.
	b. Trip Settings: Selected to coordinate with generator thermal damage curve.
	c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other protective devices.
	d. Mounting: Adjacent to, or integrated with, control and monitoring panel.


	C. Generator Controller Integrated Alternator Protective Functions:
	1. Short-time I^2t function : Generator controller-based function shall continuously monitor current level in each phase of alternator output, integrate alternator heating effect over time, and predict when thermal damage of alternator will occur. As ...
	2. Long-time function:  Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is integrated with other engine generator malfunction alarms...
	3. Short-circuit fault clearing: Under single- or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.
	5. Ground Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground fault.  Indicate ground fault with other engine generator alarm indications.
	6. Ground Fault Protection: Comply with NFPA 70, section 215 "Feeder Ground-Fault Protection of Equipment".  When configured for ground fault protection; trip generator protective device(s) on ground fault."
	7. Arc Flash Energy Reduction: Comply with NFPA 70 Article 240.87 for Arc Energy Reduction for circuit breakers 1200A and greater.  Energy-reducing maintenance switch with local status indicator.  Instantaneous override that is less than the available...


	2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation: Class H.
	D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages if required.
	E. Range: Provide range of output voltage by adjusting the excitation level.
	F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.  Stator shall be skewed construction to minimize harmonic vol...
	G. Enclosure: Drip proof.
	H. Instrument Transformers: Mounted within generator enclosure.
	I. Voltage Regulator:
	1.  Voltage Regulator: Solid-state type, separate from exciter.  The digital voltage regulator shall be microprocessor based with fully programmable operating and protection characteristics.  The regulator shall maintain steady-state generator output ...
	2. Alternator Excitation: Permanent Magnet Generator (PMG) shall provide excitation power for optimum motor starting and short circuit performance.
	3. The generator must accept rated load in one-step.
	4. Calculated Transient Voltage Performance: Motor starting performance and voltage dip determinations shall be based on the complete generator assembly. Voltage dip shall not exceed 3.3 percent based on the largest project block load, as determined b...
	5. System Transient Voltage Performance: Alternator shall be capable of supplying 557 sKVA with a voltage dip not more than 35% at 0.3 starting power factor. Sustained voltage dip data or manufacturer-published SKVA numbers based on unity PF alternato...
	6. Calculated Transient Frequency Performance: Transient frequency dip performance shall be based on the complete generator set. Maintain frequency within 1.0 percent based on largest project block load, as determined by manufacturer's sizing program.

	J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew point.  The strip heater shall be wired directly to the incoming power distribution panel or load center.
	K. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

	2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE
	A. Basis of design is a Sound Level 1.
	B. Generator packaged within manufacturer's weather protective, sound attenuated enclosure. Enclosure and generator set shall be UL 2200 Listed as a system.
	C. Enclosure Construction: Minimum 14 gauge construction. Roof construction shall be raised-seam, gasket-free interlocking panels. Rivets shall not be used on external painted surfaces. Design shall be rodent resistant.
	D. Doors shall be equipped with lift-off pin and sleeve type hinges to allow access to the engine, alternator, and control panel. Hinges shall be adjustable for door alignment. Hinges and all exposed fasteners shall be stainless steel. Each door shall...
	E. Upward discharging exhaust hood for engine cooling airflow and exhaust.
	F. Engine exhaust silencer mounted within enclosure discharge hood.
	G. Enclosure Finish: Electrostatic applied powered paint, baked and finished to manufacturer's specifications. Finish system shall be subjected to the following tests:
	1. ASTM D1186 - 87; 2.5+ mil Paint Thickness
	2. ASTM D3363 - 92a; Material Hardness
	3. ASTM D522 - B; Resistance to Cracking
	4. ASTM D3359 - B; Adhesion
	5. ASTM B117 D 1654; Resistant to Salt Water Corrosion
	6. ASTM D1735 D 1654; Resistant to Humidity
	7. ASTM 2794 93 (2004); Impact Resistance
	8. SAE J1690 - UV Protection"

	H. Enclosure Color: Manufacturer's standard color, or custom color matched based on architect's design with color sample provided to generator manufacturer.
	I. Wind Rating: Enclosure shall be constructed to attain basic wind speed rating of 110 MPH; WIF 1.15, Exposure Category "C", Building Classification "Enclosed", Topographic Factor Kzt = 1.  Wind Design Pressures: windward, 20.6 lb/ft^2; leeward, -12....
	J. Snow Load Rating: Minimum 70 pounds per square foot.
	K. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for two hours with ambient temperature at top of range specified in system service condi...
	L. Sound Insulation: Enclosure and air discharge hood completely lined with reflective silver mylar faced sound attenuating closed cell foam that meets UL 94 HF1 standards for flammability (FMVSS 302 test method). Roof sound insulation panels shall in...
	M. Sound Performance: The engine generator, while operating at full rated load, shall not exceed 77.80 dBA average measured at 23 ft (7 meters) from the engine generator in a free field environment.
	N. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers prevent entry of rain and snow.
	O. Convenience Outlet: Factory-wired convenience 120v duplex-outlet within enclosure, GFCI.
	P. Enclosure Heater: Provide thermostatically controlled space heater factory installed within enclosure designed to maintain minimum internal temperature at 40 deg F (4 deg C).

	2.10 VIBRATION ISOLATION DEVICES
	A.  Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fa...
	1. Material: Standard neoprene separated by steel shims.

	B. Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint for units with a rating larger than 750kw.
	1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick, elastomeric isolator pad attached to baseplate underside; and adj...
	2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at rated load.
	3. Minimum Additional Travel: 50 percent of required deflection at rated load.
	4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
	5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Minimum Deflection: 0.5.

	C. Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

	2.11 SOURCE QUALITY CONTROL
	A. Prototype Testing: Factory test engine generator using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters.

	B. Project-Specific Equipment Tests: Before shipment, factory test engine generator and other system components and accessories manufactured specifically for this Project. Perform tests at rated load and power factor. Include the following tests:
	1. Test components and accessories furnished with installed unit that are not identical to those on tested prototype to demonstrate compatibility and reliability.
	2. Test generator, exciter, and voltage regulator as a unit.
	3. Full load run.
	4. Maximum power.
	5. Voltage regulation.
	6. Transient and steady-state governing.
	7. Single-step load pickup.
	8. Safety shutdowns.


	2.12 FINISHES
	A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.


	PART 3 -  EXECUTION - Installation of the Generator Set will be performed by a licensed Electrical Contractor (E.C.), to be commissioned by the Owner
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine generator performance & installation.
	B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections before packaged engine generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	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 in acco...
	1. Notify Project Manager in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without written permission.

	B. Electrical Contractor (E.C.) shall coordinate exact location of Generator Set, ATS, Remote Annunciator Panel, and Emergency Stop Switch with the Owner’s Rep, Engineer, and local AHJ prior to rough-in.

	3.3 INSTALLATION - Installation of the Generator Set will be performed by a licensed Electrical Contractor (E.C.), to be commissioned by the Owner
	A. Comply with NECA 1 and NECA 404.
	B. Comply with packaged engine generator manufacturers' written installation and alignment instructions and with NFPA 110.
	C. Equipment Mounting:
	1. Install packaged engine generators on cast-in-place concrete equipment bases or steel dunnage as indicated on drawings.
	2. Coordinate size and location of mounting bases for packaged engine generators with concrete trades for properly sized/configured concrete pad.
	3. Install unit with vibration isolation devices described in section 2.10.


	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections: The supplier of the electric generating plant and associated items covered herein shall provide factory certified technicians to inspect the completed installation and to perform an initial startup inspection to include:
	1. Ensuring the engine starts (both hot and cold) within the specified time.
	2. Verification of engine parameters within specification.
	3. Verify no load frequency and voltage, adjusting if required.
	4. Test all automatic shutdowns of the engine-generator.
	5. Perform a load test of the electric plant, ensuring full load frequency and voltage are within specification by using building load.

	B. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to those specified here, including, but not limited to, single-step full-load pickup test.
	C. Battery and Charger Tests:
	1. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions.
	2. Verify that measurements are within manufacturer's specifications."

	D. System Integrity Tests: Verify proper installation, connection, and integrity of each element of engine generator system before and during system operation. Check for air, exhaust, and fluid leaks.
	E. Coordinate tests with tests for transfer switches and run them concurrently.
	F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation for generator and associated equipment.
	G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	H. Remove and replace malfunctioning units and retest and reinspect as specified above.
	I. Retest: Correct deficiencies identified by tests and observations, and retest until specified requirements are met.
	J. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations.

	3.5 DEMONSTRATION
	A. Generator supplier shall provide services of a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.

	3.6 MAINTENANCE SERVICE
	A. Repair Service Capabilities:
	1. 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 manufacturer of the generator set shall maintai...
	2. 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 power system replacement parts in the local service location.  Service ...
	3. The manufacturer shall maintain model and serial number records of each generator set provided for at least 20 years.

	B. Preventative Maintenance Service Agreement: The supplier shall include as a line item adder in the proposal, a one-year maintenance service agreement. The maintenance shall be performed by factory authorized service technicians capable of servicing...
	1. All periodic engine maintenance as recommended by the service manual.
	2. All electrical controls maintenance and calibrations as recommended by the manufacturer.
	3. All auxiliary equipment as a part of the emergency systems.
	4. The supplier shall guarantee emergency service.
	5. All expendable maintenance items are to be included in this agreement.
	6. A copy of this agreement and a schedule shall be provided in the submittal documents, detailing scope of work and preventative maintenance service visit interval.
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