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010-8258-1950/2/AMERICAS 

RESOLUTION NO. 16-06 

A RESOLUTION OF THE GOVERNING BOARD OF THE SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY, AUTHORIZING A LOAN IN AN AGGREGATE 
PRINCIPAL AMOUNT NOT TO EXCEED $22,000,000 FROM BANKUNITED, N.A. FOR 
THE PRINCIPAL PURPOSE OF PAYING COSTS OF THE PROJECT; AUTHORIZING THE 
EXECUTION AND DELIVERY OF A LOAN AGREEMENT AND A TAXABLE 
PROMISSORY NOTE TO EVIDENCE THE OBLIGATION OF THE AUTHORITY TO 
REPAY SUCH LOAN; PROVIDING SECURITY FOR THE REPAYMENT OF THE LOAN; 
AUTHORIZING OTHER ACTIONS IN CONNECTION WITH THE LOAN AND THE 
PROJECT; AND PROVIDING AN EFFECTIVE DATE. 

WHEREAS, the South Florida Regional Transportation Authority (the “Authority”) is a 
body politic and corporate, and an agency of the State of Florida established by Part II of Chapter 
343, Florida Statutes, as amended (the “Act”), and is duly authorized, pursuant to the Act, to 
borrow money to finance capital projects; and 

WHEREAS, the Authority is in need of funds to pay the costs of the rail improvements 
and positive train control equipment necessary to facilitate Tri-Rail operations to the Miami 
Central Station, and an access payment for Tri-Rail access on the Florida East Coast Corridor 
and into the Miami Central Station (the “Project”); and 

WHEREAS, in connection with the Project, BankUnited, N.A. (the “Bank”), has offered 
to the Authority a loan through a taxable non-revolving line of credit in an aggregate principal 
amount not to exceed $22,000,000, as more specifically set forth in the hereinafter defined Loan 
Agreement; and  

WHEREAS, the Authority has determined that it is in the best interests of the Authority 
to finance the Project through the taxable non-revolving line of credit offered by the Bank in an 
aggregate principal amount not to exceed $22,000,000 (the “Loan”); and 

WHEREAS, to evidence its obligation to repay the Loan, the Authority will execute and 
deliver to the Bank a Loan Agreement (the “Loan Agreement”) and a Taxable Promissory Note 
(the “Note”); and  

WHEREAS, pursuant to a State Infrastructure Bank Loan Agreement dated July 29, 2015 
(the “SIB Loan Agreement”), by and between the Authority and the State of Florida, Department 
of Transportation (“FDOT”), the Authority obtained a loan from FDOT in a principal amount not 
to exceed $19,300,000 (the “SIB Loan”) for the purpose of financing the costs of a new 
operations center; and  

WHEREAS, to repay the Loan, the Authority wishes to provide a pledge of the dedicated 
funds made available to the Authority pursuant to Section 343.58(1), Florida Statutes, as 
amended, on a basis subordinate to the pledge of such dedicated funds to repay the SIB Loan and 
any other indebtedness secured on a parity with the SIB Loan (the “Pledged Revenues”), in 
accordance with the Loan Agreement and the Note; and 
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WHEREAS, the Authority has obtained the consent of FDOT required under the SIB 
Loan Agreement to enter into the Loan; and  

WHEREAS, the Act requires that the Note be sold by the Authority at public sale by 
competitive bid, unless, the Authority, after receipt of a written recommendation from a financial 
advisor, shall determine by official action after public hearing and by a two-thirds vote of all 
voting members of the Authority that a negotiated sale of the Note is in the best interest of the 
Authority, in which event the Note may be sold by the Authority pursuant to a negotiated sale; 
and 

WHEREAS, the Authority has received a written recommendation from Clary 
Consulting, LLC, as financial advisor to the Authority (the “Financial Advisor 
Recommendation”), a copy of which is attached as Exhibit A to this Resolution, that a sale of the 
Note in the manner contemplated by this Resolution and the Loan Agreement is in the best 
interest of the Authority and is preferred to a competitive sale of the Note; and 

WHEREAS, the Authority has held on this date a public hearing in connection with the 
issuance of the Note and the negotiated sale of the Note in the manner contemplated by this 
Resolution and the Loan Agreement. 

NOW, THEREFORE, BE IT DULY RESOLVED BY THE GOVERNING BOARD OF 
THE SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY: 

Section 1. Definitions.  Terms defined in the preambles shall have the meanings set 
forth in such preambles.  All capitalized terms used in this Resolution which are defined in the 
Loan Agreement shall have the meanings assigned in the Loan Agreement, unless the context 
affirmatively requires otherwise. 

Section 2. Findings.  The preambles are incorporated as findings.  In addition, it is 
found, determined and declared that: 

(A) The issuance of the Note in an aggregate principal amount not to exceed 
$22,000,000 for the purpose of financing the cost of the Project is necessary to enable the 
Authority to achieve its corporate purposes. 

(B) Having reviewed the Financial Advisor Recommendation, the Authority 
hereby determines that a negotiated sale of the Note in the manner contemplated by this 
Resolution and the Loan Agreement is in the best interest of the Authority and is preferred to a 
competitive sale of the Note because it offers (i) borrowing at competitive rates obtained through 
market quotes in a negotiated process due to the complexity of the credit structure, and (ii) 
flexibility of financing which could not be obtained in a sale through competitive bidding. 

Section 3. Loan Authorized.  The Loan in an aggregate principal amount not to 
exceed $22,000,000 outstanding at any time to (i) finance the Project, (ii) fund a deposit to the 
Reserve Fund, and (iii) pay closing costs of the Loan, including, but not limited to, the 
commitment fee of the Bank and fees of counsel to the Bank, as described in this Resolution and 
in the manner provided in the Loan Agreement, is authorized and approved.  
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Section 4. Authorization of Execution and Delivery of Loan Agreement.  The Loan 
Agreement, in substantially the form attached as Exhibit B to this Resolution, with such changes, 
alterations and corrections as may be approved by the Vice Chair of the Authority (the “Vice 
Chair”), after consultation with the Executive Director of the Authority (the “Executive 
Director”) and the General Counsel of the Authority (the “General Counsel”), such approval to 
be presumed by the execution by the Vice Chair of the Loan Agreement, is approved by the 
Authority.  The Authority authorizes and directs the Vice Chair to execute and the Secretary of 
the Authority (the “Secretary”) to attest under the seal of the Authority the Loan Agreement and 
to deliver the same to the Bank. 

Section 5. Issuance of Note.  The Loan shall be evidenced by the Note.  The Note, in 
substantially the form attached to the Loan Agreement, with such changes, alterations and 
corrections as may be approved by the Vice Chair, after consultation with the Executive Director 
and the General Counsel, such approval to be presumed by the execution by the Vice Chair of 
the Note, is approved by the Authority.  The Authority authorizes and directs the Vice Chair to 
make and execute the Note and the Secretary to attest under the seal of the Authority the Note 
and to issue and deliver the Note to the Bank. 

Section 6. Security for the Loan.  The Loan shall be payable solely from Pledged 
Revenues, in accordance with the Loan Agreement and the Note, and no funds of the State of 
Florida shall be used or pledged to pay the Loan.  Neither the Loan nor the Note shall constitute 
a general obligation of the Authority or the State of Florida or any political subdivision thereof, 
or a pledge of the faith and credit of the Authority or the State of Florida or any political 
subdivision thereof within the meaning of any constitutional or statutory provisions or 
limitations, but shall be payable solely from the Pledged Revenues as provided in the Loan 
Agreement and Note.  The State of Florida is not obligated to pay Loan.  The Authority has no 
taxing power. 

Section 7. Designation of Bank as Qualified Public Depository.  The Authority 
hereby designates the Bank as a “qualified public depository”, as defined in Chapter 280, Florida 
Statutes, for purposes of establishing the Bank as an eligible depository of Authority funds. 

Section 8. General Authority.  The Authority’s members, officers, attorneys, agents 
and employees are authorized to do all acts and things and execute and deliver any and all 
documents necessary by this Resolution, the Loan Agreement or the Note, or desirable or 
consistent with the requirements of this Resolution, the Loan Agreement or the Note, in order to 
obtain the Loan, accomplish the Project and provide for the full, punctual and complete 
performance of all the terms, covenants and agreements contained in the Loan Agreement, the 
Note and this Resolution. 

Section 9. Severability of Invalid Provisions.  If any one or more of the provisions 
contained in this Resolution shall be held contrary to any express provisions of law or contrary to 
the policy of express law, though not expressly prohibited, or against public policy, or shall for 
any reason whatsoever be held invalid, then such covenants, agreements or provisions shall be 
null and void and shall be deemed separable from the remaining covenants, agreements or 
provisions and shall in no way affect the validity of any of the other provisions of this Resolution 
or of the Loan Agreement or the Note. 
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Section 10. Repealing Clause.  All resolutions or parts of such resolutions of the 
Authority in conflict with the provisions contained in this Resolution are, to the extent of such 
conflict, superseded and repealed. 

Section 11. Effective Date.  This Resolution shall become effective immediately upon 
adoption. 

PASSED AND ADOPTED BY THE SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY THIS ____ DAY OF ___________, 2016. 

SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY 

By: 
Chair 

Approved as to form: 

By: 
General Counsel 
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EXHIBIT A 

FINANCIAL ADVISOR RECOMMENDATION 



Clary Consulting, LLC 

2910 Kerry Forrest Pkwy D4, Suite 413  

Tallahassee, Florida 32309 

September 14, 2016 

South Florida Regional Transportation Authority 

800 NW 33rd Street 

Pompano Beach, Florida, 33064 

Financial Advisor Recommendation Letter 

The South Florida Regional Transportation Authority (SFRTA) desires to 

secure a loan (also considered a “bond”) to provide funds to SFRTA for the Rail and 

Train System Improvements Project composed of: (i) rail improvements and positive 

train control equipment necessary to facilitate Tri-Rail operations to the Miami 

Downtown Station and (ii) an access payment to the owner of the rail line for Tri-Rail 

access on the FEC corridor; to fund a debt service reserve fund and to pay issuance 

costs, including but not limited to commitment fees of the Bank and fees of counsel 

representing the Bank.  The approach being pursued is a negotiated private bank 

loan with a commercial bank after consideration of other options including a 

competitive bid.  Please note that other banks were contacted and one other bank did 

provide a quote for consideration prior to the SFRTA entering negotiations with the 

proposed lender. 

The Project has critical deadlines related to funding grants from Project 

partners such as Miami-Dade County and the City of Miami.  Funding must be 

secured in an expedited manner to ensure the Project will move ahead timely so the 

new Tri-Rail connection to the Downtown Miami Station opens to revenue service as 

required in the partner funding agreements. 

The South Florida Regional Transportation Authority (“SFRTA”), is governed 

by Part II, of Chapter 343, Florida Statutes, which includes in part Section 343.55(c) 

Florida Statutes, which reads: 

“The authority shall sell the bonds at public sale by competitive bid. However, 

if the authority receives a written recommendation from a financial advisor 

and the authority determines, by official action, that a negotiated sale of the 

bonds is in the best interest of the authority, the authority may negotiate sale 

of the bonds with the underwriter designated by the authority, after a public 

hearing and by a two-thirds vote of all voting members of the authority. The 

authority shall provide specific findings in a resolution as to the reasons 

requiring the negotiated sale. This resolution shall incorporate and have 
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attached the written recommendation of the financial adviser required by this 

subsection.” 

As such, Clary Consulting, as a registered Municipal Advisor (also termed 

“Financial Advisor”) with the U.S. Securities and Exchange Commission and the 

Municipal Securities Rulemaking Board herby recommends the SFRTA use a 

negotiated approach for the proposed loan (bonds) to provide funds for the Project.  

This recommendation is based on the following items: 

 The SFRTA is new to the commercial loan market and does not have a 

past history of direct loans other than two public Florida State 

Infrastructure Bank loans received from the Florida Department of 

Transportation, with one loan retired and the second currently active 

for the SFRTA Operations Center. 

 The SFRTA being new to the commercial loan market does not have a 

“credit rating” from an established credit rating agency, which could 

potentially lead to higher borrowing cost under a competitive bid 

approach. 

 The SFRTA has a complex funding structure.  SFRTA does not have 

general taxing authority.  The main revenue source for SFRTA is 

ridership and associated revenues, which fund under 25% of annual 

operations costs.    SFRTA relies upon funding partners for the majority 

of their annual revenues for operations and capital.  

 The pledged revenues for the Project will be subordinate to a primary 

and senior pledge for the current Florida State Infrastructure Bank SIB 

Loan.  The pledged revenues include specific funding from Broward, 

Miami-Dade and Palm Beach Counties that are dedicated to SFRTA by 

law in Section 343.58(1), Florida Statutes, subordinate to the current 

Florida State Infrastructure Bank Loan. 

 The Project will be part of the SFRTA Capital Budget, which is a multi-

year budget, unique to the SFRTA. 

 The proposed loan includes a line of credit approach for up to $22 million 

that is interest only for eighteen months, with principal and interest 

payments thereafter for five years.  The loan will include the ability for 

SFRTA to prepay the loan with no penalty after July 1, 2017. 

Due to the above factors, it required orientation and education sessions with 

the lenders, including their credit officers, and negotiation of key credit provisions to 

secure a proposed loan that is acceptable to both the lender and the SFRTA. 
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In summary, it is in the best interest of the SFRTA and the members of the 

general public the SFRTA serves for the SFRTA to use a negotiated approach to 

secure a bank loan to provide funds for the Project to ensure timely project delivery 

within the deadlines agreed to in funding partner agreements, competitive borrowing 

cost, avoid unnecessary delays and complications due to the nature of the Project. 

Sincerely, 

 

Lowell R. Clary, President 

Clary Consulting, LLC 

2910 Kerry Forrest Pkwy D4, Suite 413   

Tallahassee, Florida 32309 

 
Disclosure Notice: Clary Consulting, LLC is serving as municipal advisor to the South Florida Regional 

Transportation Authority for the Rail and Train System Improvements Project proposed Bank Loan.  

Clary Consulting, LLC is a registered municipal advisory with the U.S. Securities and Exchange 

Commission (866-01104-00) and the Municipal Securities Rulemaking Board (K0635).  
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EXHIBIT B 

LOAN AGREEMENT 
(including Note) 
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LOAN AGREEMENT 

This LOAN AGREEMENT (the “Agreement”) is made and entered into as of 
_____________, 2016 (the “Closing Date”), and is by and between the South Florida Regional 
Transportation Authority, a body politic and corporate, and an agency of the State of Florida, and 
its successors and assigns (the “Borrower”), and BankUnited, N.A., and its authorized successors 
and assigns, as holder(s) of the hereinafter defined Note (the “Bank”). 

The parties hereto, intending to be legally bound hereby and in consideration of the 
mutual covenants hereinafter contained, DO HEREBY AGREE as follows: 

ARTICLE I 
 

DEFINITION OF TERMS 

Section 1.01.  Definitions.  The words and terms used in this Agreement shall have the 
meanings as set forth in the recitals above and the following words and terms as used in this 
Agreement shall have the following meanings: 

“Act” means Part II of Chapter 343, Florida Statutes, as amended. 

“Advance” means a borrowing of money under the Note, pursuant to Section 5.03 hereof. 

“Agreement” means this Loan Agreement and any and all modifications, alterations, 
amendments and supplements hereto made in accordance with the provisions hereof. 

“Anti-Terrorism Laws” means all laws, rules, and regulations of any jurisdiction 
applicable to the Borrower from time to time concerning or relating to terrorism or money 
laundering, including Executive Order No. 13224 on Terrorist Financing, effective September 
24, 2001 (the “Executive Order No. 13224”), and the USA Patriot Act (Title III of Pub. L. 107-
56 (signed into law October 26, 2001)). 

“Authorized Individual” means any one of the individuals identified on Attachment B. 

“Business Day” means any day except any Saturday or Sunday or day on which the 
Principal Office of the Bank is lawfully closed. 

“Costs” means, with respect to the Project, any lawful expenditure of the Borrower which 
meets the further requirements of this Agreement, including, reimbursement to the Borrower of 
any moneys previously advanced by the Borrower for the Project. 

“Default Rate” means, during the continuance of an Event of Default, the interest rate per 
annum then borne by the Loan, plus three percent (3.00%) per annum.  

“Event of Default” means an Event of Default specified in Article VI of this Agreement. 

“FDOT” means the State of Florida, Department of Transportation. 
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“Loan” means the loan by the Bank to the Borrower contemplated hereby. 

“Loan Amount” means, in the aggregate, not to exceed $22,000,000 principal amount. 

“Maturity Date” means January 1, 2023. 

“Note” means the Borrower’s Taxable Promissory Note in the form attached hereto as 
Attachment A. 

“Notice Address” means, 

As to the Borrower: As set forth on Attachment B 
As to the Bank: As set forth on Attachment B 

or to such other address as either party may have specified in writing to the other using the 
procedures specified in Section 7.06. 

“Person” means an individual, partnership, corporation, limited liability company, trust, 
unincorporated organization, association, joint venture or a government or agency or political 
subdivision or instrumentality thereof. 

“Pledged Revenues” means the dedicated funds made available to the Borrower annually 
pursuant to Section 343.58(1), Florida Statutes, as amended, or any successor provision, which 
shall be subordinate to the pledge of such dedicated funds to repay any Senior Debt. 

“Principal Office” means, with respect to the Bank, the Notice Address, or such other 
office as the Bank may designate to the Borrower in writing. 

“Project” means the rail improvements and positive train control equipment necessary to 
facilitate Tri-Rail operations to the Miami Central Station, and an access payment for Tri-Rail 
access on the Florida East Coast Corridor and into the Miami Central Station. 

“Reserve Fund” means the Reserve Fund established with the Bank pursuant to Section 
3.10 of this Agreement. 

“Reserve Fund Requirement” means the amount of $1,000,000.00 to be maintained in the 
Reserve Fund pursuant to the terms of this Agreement. 

“Senior Debt” means the SIB Loan and any other indebtedness incurred by the Borrower 
from time to time secured on parity with or senior to the SIB Loan. 

“SIB Loan” means the loan obtained by the Borrower from FDOT in a principal amount 
not to exceed $19,300,000 pursuant to the SIB Loan Agreement.  

“SIB Loan Agreement” means the State Infrastructure Bank Loan Agreement dated July 
29, 2015, by and between the Borrower and FDOT. 

“State” means the State of Florida. 
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Section 1.02.  Titles and Headings.  The titles and headings of the articles and sections of 
this Agreement have been inserted for convenience of reference only and are not to be 
considered a part hereof, shall not in any way modify or restrict any of the terms and provisions 
hereof, and shall not be considered or given any effect in construing this Agreement or any 
provision hereof or in ascertaining intent, if any question of intent should arise. 

ARTICLE II 
 

REPRESENTATIONS OF BORROWER 

The Borrower represents and warrants to the Bank that: 

Section 2.01.  Powers of Borrower.  The Borrower is a body politic and corporate, and an 
agency of the State, duly organized and validly existing under the laws of the State.  The 
Borrower has the power to borrow the amount provided for in this Agreement, to execute and 
deliver the Note and this Agreement, to secure the Note in the manner contemplated hereby and 
to perform and observe all the terms and conditions of the Note and this Agreement on its part to 
be performed and observed.  The Borrower may lawfully borrow funds hereunder in order to pay 
Costs of the Project, fund a deposit to the Reserve Fund and pay closing costs of the Loan, 
including, but not limited to, the commitment fee of the Bank and fees of counsel to the Bank. 

Section 2.02.  Authorization of Loan.  The Borrower had, has, or will have, as the case 
may be, at all relevant times, full legal right, power, and authority to execute this Agreement, to 
make and deliver the Note, and to carry out and consummate all other transactions contemplated 
hereby, and the Borrower has complied and will comply with all provisions of applicable law in 
all material matters relating to such transactions.  The Borrower has duly authorized the 
borrowing of the amount provided for in this Agreement, the execution and delivery of this 
Agreement, and the making and delivery of the Note to the Bank and to that end the Borrower 
warrants that it will take all action and will do all things which it is authorized by law to take and 
to do in order to fulfill all covenants on its part to be performed under this Agreement and the 
Note.  The Note has been duly authorized, executed, issued and delivered to the Bank and 
constitutes a legal, valid and binding obligation of the Borrower enforceable in accordance with 
the terms thereof and the terms hereof, and is entitled to the benefits and security of this 
Agreement.  All approvals, consents, and orders of and filings with any governmental authority 
or agency which would constitute a condition precedent to the issuance of the Note or the 
execution and delivery of or the performance by the Borrower of its obligations under this 
Agreement and the Note have been obtained or made and any consents, approvals, and orders to 
be received or filings so made are in full force and effect. 

Section 2.03.  No Violation of Law or Contract.  The Borrower is not in default in any 
material respect under any agreement or other instrument to which it is a party or by which it 
may be bound, the breach of which could result in a material and adverse impact on the financial 
condition of the Borrower or the ability of the Borrower to perform its obligations hereunder and 
under the Note.  The making and performing by the Borrower of this Agreement and the Note 
will not violate any applicable provision of law, and will not result in a material breach of any of 
the terms of any agreement or instrument to which the Borrower is a party or by which the 
Borrower is bound, the breach of which could result in a material and adverse impact on the 
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financial condition of the Borrower or the ability of the Borrower to perform its obligations 
hereunder and under the Note. 

Section 2.04.  Pending or Threatened Litigation.  There are no actions or proceedings 
pending against the Borrower or affecting the Borrower or, to the knowledge of the Borrower, 
threatened, which, either in any case or in the aggregate, might result in any material adverse 
change in the financial condition of the Borrower, or which question the validity of this 
Agreement or the Note or of any action taken or to be taken in connection with the transactions 
contemplated hereby or thereby. 

Section 2.05.  Financial Information.  The financial information regarding the Borrower 
furnished to the Bank by the Borrower in connection with the Loan is accurate, and there has 
been no material and adverse change in the financial condition of the Borrower from that 
presented in such information. 

Section 2.06.  Anti-Terrorism Laws. 

(a) General.  Neither Borrower nor any affiliate of Borrower is in violation of any 
Anti-Terrorism Law or engages in or conspires to engage in any transaction that evades or 
avoids, or has the purpose of evading or avoiding, or attempts to violate, any of the prohibitions 
set forth in any Anti-Terrorism Law. 

(b) Executive Order No. 13224.  Neither Borrower nor any affiliate of Borrower, or 
to Borrower’s knowledge, any of its respective agents acting or benefiting in any capacity in 
connection with the Loan or other transactions hereunder, is any of the following (each a 
“Blocked Person”): 

(i) a Person that is listed in the annex to, or is otherwise subject to the 
provisions of, the Executive Order No. 13224; 

(ii) a Person owned or controlled by, or acting for or on behalf of, any Person 
that is listed in the annex to, or is otherwise subject to the provisions of, the Executive 
Order No. 13224; 

(iii) a Person with which the holder of the Note is prohibited from dealing or 
otherwise engaging in any transaction by any Anti-Terrorism Law; 

(iv) a Person that commits, threatens or conspires to commit or supports 
“terrorism” as defined in the Executive Order No. 13224; 

(v) a Person that is named as a “specially designated national” on the most 
current list published by the U.S. Treasury Department Office of Foreign Asset Control at 
its official website or any replacement website or other replacement official publication 
of such list; or 

(vi) a Person who is affiliated with a Person listed above. 
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ARTICLE III 
 

COVENANTS 

Section 3.01.  Affirmative Covenants.  For so long as any of the principal amount of or 
interest on the Note is outstanding or is available to be advanced hereunder, the Borrower 
covenants to the Bank as follows: 

(a) Payment.  The Borrower shall pay the principal of and the interest on the Note at 
the time and place, and in the manner and from the sources provided herein and in the Note. 

(b) Use of Proceeds.  Proceeds from the Note will be used only to (i) pay Costs of the 
Project, (ii) fund a deposit to the Reserve Fund, and (iii) pay closing costs of the Loan, including, 
but not limited to, the commitment fee of the Bank and fees of counsel to the Bank. 

(c) Notice of Defaults.  The Borrower shall within ten (10) days after it acquires 
knowledge thereof, notify the Bank in writing at its Notice Address upon the happening, 
occurrence, or existence of any Event of Default, and any event or condition which with the 
passage of time or giving of notice, or both, would constitute an Event of Default, and shall 
provide the Bank with such written notice a detailed statement by a responsible officer of the 
Borrower of all relevant facts and the action being taken or proposed to be taken by the Borrower 
with respect thereto. 

(d) Maintenance of Existence.  The Borrower shall take all legal action necessary to 
maintain its existence until all amounts due and owing from the Borrower to the Bank under this 
Agreement and the Note have been paid in full. 

(e) Records.  The Borrower agrees that any and all records of the Borrower with 
respect to the Loan and the Project shall be open to inspection by the Bank or its representatives 
at all reasonable times at the offices the Borrower. 

(f) Notice of Liabilities.  The Borrower shall promptly inform the Bank in writing of 
any actual or potential contingent liabilities or pending or threatened litigation that could 
reasonably be expected to have a material and adverse effect upon the financial condition of the 
Borrower or upon the ability of the Borrower to perform its obligation hereunder and under the 
Note. 

(g) Insurance.  The Borrower shall maintain such liability, casualty and other 
insurance as is reasonable and prudent for similarly situated governmental entities of the State of 
Florida. 

(h) Compliance with Laws.  The Borrower shall comply with all applicable federal, 
state and local laws and regulatory requirements, the violation of which could reasonably be 
expected to have a material and adverse effect upon the financial condition of the Borrower or 
upon the ability of the Borrower to perform its obligations hereunder and under the Note. 
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(i) Payment of Document Taxes.  In the event the Note or this Agreement should be 
subject to the excise tax on documents or the intangible personal property tax of the State, the 
Borrower shall pay such taxes or reimburse the Bank for any such taxes paid by it. 

(j) Financial Information.  The Borrower will cause an audit to be completed of its 
books and accounts and shall furnish to the Bank audited year-end financial statements of the 
Borrower together with a report by an independent certified public accountant stating that the 
audit was conducted in accordance with generally accepted auditing standards and stating that 
such financial statements present fairly in all material respects the financial position of the 
Borrower and the results of its operations and cash flows for the periods covered by the audit 
report, all in conformity with generally accepted accounting principles applied on a consistent 
basis.  The Borrower shall adopt an annual budget as required by law.  The Borrower shall 
provide the Bank with the following: 

(1) via electronic mail, a copy of its annual operating budget for each fiscal 
year ending after June 30, 2017 within sixty (60) days of its adoption; 

(2) via electronic mail, a copy of its annual capital budget for each fiscal year 
ending after June 30, 2017 within sixty (60) days of its adoption;  

(3) via mail or electronic mail, consistent with the “program and financial 
activities” that are reported on a semi-annual basis to FDOT on other projects, a copy of its semi-
annual report of the progress of the Project, detailing program information and financial 
information that occur each year; provided, however, that the Borrower shall not be required to 
provide such semi-annual progress reports following the date in which passenger service 
commences on the Tri-Rail Downtown Miami Link; and 

(4) via mail or electronic mail, a copy of its audited financial statements 
described above and its comprehensive annual financial report (if one is prepared by the 
Borrower) for each fiscal year ending on and after June 30, 2016 by no later than December 31 
of the succeeding fiscal year, together with a certification of an Authorized Individual that he or 
she has reviewed the terms of this Agreement and the books and records of the Borrower during 
the fiscal year most recently ended, that such review did not disclose the existence of any 
condition or event which constitutes an Event of Default (or if such conditions or events existed, 
describing them), and that, on the basis of such review, the Borrower is in compliance with its 
covenants and obligations under this Agreement. 

(k) Covenant to Budget and Appropriate Pledged Revenues. The Borrower covenants 
to budget and appropriate from the Pledged Revenues as needed in order to pay the principal of 
and interest on the Note when due. 

(l) Capital Budget.  The Borrower shall include in its adopted annual capital budget 
the annual amounts of principal and interest due on the Note payable from Pledged Revenues.  
The Borrower shall not undertake any new capital projects in any year unless the annual payment 
obligations with respect to such projects are included in the capital budget and all payment 
obligations for any outstanding indebtedness of the Borrower relating to existing projects are not 
in default.  
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(m) Designation of Bank as Qualified Public Depository.  The Borrower shall 
designate the Bank as a “qualified public depository”, as defined in Chapter 280, Florida 
Statutes, for purposes of establishing the Bank as an eligible depository of Borrower funds.  The 
Bank shall provide certification of the Bank as a qualified public depository received from the 
State Chief Financial Officer pursuant to Chapter 280, Florida Statutes. 

(n) Minimum Unrestricted Net Position.  The Borrower shall maintain a minimum 
unrestricted net position calculated as of the end of each fiscal year as follows: (i) $3,000,000 for 
fiscal year ending June 30, 2017, and (ii) $4,000,000 for each fiscal year thereafter. 

(o) Notice of Failure to Dedicate Funds.  In the event Miami-Dade County, Broward 
County or Palm Beach County shall fail to dedicate funds pursuant to Section 343.58(1), Florida 
Statutes, by October 31 of any year, the Borrower shall provide notice of such failure to dedicate 
to the Bank by no later than December 1 of such year. 

Section 3.02.  Negative Covenants.  For so long as any of the principal amount of or 
interest on the Note is outstanding, the Borrower covenants to the Bank that the Borrower shall 
not (a) take any action to materially reduce or eliminate the Pledged Revenues or to impair the 
collection thereof, and (b) consent to any amendments to Section 343.58(1), Florida Statutes, that 
would materially reduce or eliminate the Pledged Revenues or impair the collection thereof, 
unless within one hundred twenty (120) days of the effective date of any such amendment the 
Borrower provides the Bank with an alternative source of pledged revenues acceptable to the 
Bank.  

Section 3.03.  Additional Debt Payable from Pledged Revenues.  For so long as any of 
the principal amount of or interest on the Note is outstanding, the Borrower covenants to the 
Bank that, without the prior written consent of the Bank, the Borrower shall not incur any 
additional Senior Debt or any indebtedness secured by Pledged Revenues on parity with or 
senior to the Loan; provided, however, that the Borrower may, without the consent of the Bank, 
incur additional indebtedness secured by the Pledged Revenues on a basis subordinate to the 
Loan. Except as provided in this Section 3.03, the Borrower will not create or permit to be 
created any other charge or lien on the Pledged Revenues without the prior written consent of the 
Bank. 

Section 3.04.  Bank Fees and Expenses.  The Borrower hereby agrees to pay (i) the 
commitment fee of the Bank in the amount of $55,000.00, and (ii) the fee and expenses of 
counsel to the Bank in connection with the issuance of the Note in the amount of $27,500.00, 
said amounts to be due and payable upon the execution and delivery of this Agreement. 

Section 3.05.  Registration and Exchange of Note; Participations.  The Note is owned by 
the Bank.  Subject to the written consent of the Borrower, the ownership of the Note may only be 
transferred by the Bank, in whole, upon written request of the Bank specifying the name, address 
and taxpayer identification number of the transferee; provided, however, that the Bank may 
transfer ownership of the Note to an affiliate of the Bank without the consent of the Borrower.  
The Borrower will keep a record setting forth the identification of the owner of the Note.  The 
Bank will not transfer the Note except in compliance with all applicable laws. 
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The Bank may also sell participations in the Note to other financial institutions; provided, 
however, that (i) the Bank’s obligations under this Agreement shall remain unchanged, (ii) the 
Bank shall remain solely responsible to the Borrower for performance of such obligations, and 
(iii) the Borrower shall continue to deal solely and directly with the Bank in connection with the 
Bank’s rights and obligations under this Agreement. 

Section 3.06.  Note Mutilated, Destroyed, Stolen or Lost.  In case the Note shall become 
mutilated, or be destroyed, stolen or lost, the Borrower shall issue and deliver a new Note having 
the same terms as the Note, in exchange and in substitution for such mutilated Note, or in lieu of 
and in substitution for the Note destroyed, stolen or lost and upon the Bank furnishing the 
Borrower proof of ownership thereof and indemnity reasonably satisfactory to the Borrower and 
paying such expenses as the Borrower may incur. 

Section 3.07.  Payment of Principal and Interest; Limited Obligation.  The Borrower 
promises that it will promptly pay the principal of and interest on the Note at the place, on the 
dates and in the manner provided therein, provided that the Borrower may be compelled to pay 
the principal of and interest on the Note solely from the Pledged Revenues, and nothing in the 
Note or this Agreement shall be construed as pledging any other funds or assets of the Borrower 
to such payment.  Nothing herein shall, however, prevent the Borrower from using any lawfully 
available funds to pay its obligations hereunder and under the Note.  The Borrower pledges and 
grants a lien on the Pledged Revenues to secure the Borrower’s payment obligations hereunder 
and under the Note.  The Borrower is not and shall not be liable for the payment of the principal 
of and interest on the Note or for the performance of any pledge, obligation or agreement for 
payment undertaken by the Borrower hereunder or under the Note from any property other than 
the Pledged Revenues.  The Bank shall not have any right to resort to legal or equitable action to 
require or compel the Borrower to make any payment required by the Note or this Loan 
Agreement from any source other than the Pledged Revenues. 

Section 3.08.  Officers and Employees of the Borrower Exempt from Personal Liability.  
No recourse under or upon any obligation, covenant or agreement of this Loan Agreement or the 
Note or for any claim based hereon or thereon or otherwise in respect thereof, shall be had 
against any officer (which includes elected and appointed officials), agent or employee, as such, 
of the Borrower past, present or future, it being expressly understood (a) that the obligation of 
the Borrower under this Agreement and under the Note is solely a corporate one, limited as 
provided in the preceding Section 3.07, (b) that no personal liability whatsoever shall attach to, 
or is or shall be incurred by, the officers, agents,  or employees, as such, of the Borrower, or any 
of them, under or by reason of the obligations, covenants or agreements contained in this 
Agreement or implied therefrom, and (c) that any and all such personal liability of, and any and 
all such rights and claims against, every such officer, agent, or employee, as such, of the 
Borrower under or by reason of the obligations, covenants or agreements contained in this 
Agreement and under the Note, or implied therefrom, are waived and released as a condition of, 
and as a consideration for, the execution of this Agreement and the issuance of the Note on the 
part of the Borrower. 

Section 3.09.  Business Days.  In any case where the due date of interest on or principal 
of the Note or the date fixed for prepayment of the Note is not a Business Day, then payment of 
such principal, interest or prepayment price, as applicable, need not be made on such date but 
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may be made on the next succeeding Business Day with the same force and effect as if made on 
such date.  

Section 3.10.  Reserve Fund.  (a) The Borrower hereby establishes the “South Florida 
Regional Transportation Authority Taxable Promissory Note Reserve Fund” (the “Reserve 
Fund”).  The Reserve Fund shall be held by the Bank in an interest bearing account and shall be 
subject to a lien in favor of the Bank in order to secure the obligations of the Borrower under this 
Agreement and the Note. 

(b) Note proceeds in an amount equal to the Reserve Fund Requirement shall be 
deposited on the date hereof into the Reserve Fund and, until withdrawn as permitted under this 
Section 3.10, shall remain credited to the Reserve Fund until payment in full of the principal of 
and interest on the Note.  Except as provided below, funds on deposit in the Reserve Fund shall 
be used solely to pay the principal of and interest on the Note if the Pledged Revenues are 
insufficient to pay the principal of or interest on the Note as they become due.  

(c) In the event of any withdrawal from the Reserve Fund pursuant to this 
Agreement, the Borrower covenants to replenish the Reserve Fund solely from Pledged 
Revenues within twelve (12) months from the date of such withdrawal to an amount equal to the 
Reserve Fund Requirement. 

(d) While the Reserve Fund is funded at the Reserve Fund Requirement, interest 
earnings thereon shall be paid to the Borrower, but otherwise shall be credited to the Reserve 
Fund. 

(e) If at any time funds on deposit in the Reserve Fund exceed the Reserve Fund 
Requirement, such excess shall be transferred to the Borrower to be used for any lawful purpose. 

(f) The Bank shall transfer amounts on deposit in the Reserve Fund to pay the 
outstanding principal of and interest on the Loan once the outstanding principal amount of the 
Loan is $1,000,000 or below.  Any remaining amounts in the Reserve Fund after payment of the 
Loan shall be paid to the Borrower to be used for any lawful purpose. 

Section 3.11.  Federally Tax-Exempt Interest Rate on Note.  Upon notice from the 
Borrower to the Bank and subject to an opinion of bond counsel acceptable to the Bank to the 
effect that the interest on all or a portion of the Note is excluded from gross income for federal 
income tax purposes, the Bank agrees that such amount of the Note may be reissued or refunded 
with a new note at a fixed rate of interest equal to (a) 1.65% per annum during the Initial Draw 
Period (as defined in the Note), and (b) 2.25% per annum during the Term Loan Period (as 
defined in the Note). 

Section 3.12.  Bank Invoices to Borrower.  The Bank shall provide the Borrower the 
invoices for the payments due on the Note at the times and in the manner set forth in the Note. 
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ARTICLE IV 
 

CONDITIONS OF LENDING 

The obligations of the Bank to lend hereunder are subject to the following conditions 
precedent: 

Section 4.01.  Representations and Warranties.  The representations and warranties set 
forth in this Agreement and the Note are and shall be true and correct on and as of the date 
hereof. 

Section 4.02.  No Default.  On the date hereof the Borrower shall be in compliance with 
all the terms and provisions set forth in this Agreement and the Note on its part to be observed or 
performed, and no Event of Default nor any event that, upon notice or lapse of time or both, 
would constitute such an Event of Default, shall have occurred and be continuing at such time. 

Section 4.03.  Supporting Documents.  On or prior to the date hereof, the Bank shall have 
received the following supporting documents, all of which shall be satisfactory in form and 
substance to the Bank (such satisfaction to be evidenced by the purchase of the Note by the 
Bank): 

(a) The opinion of the General Counsel of the Borrower regarding the due 
authorization, execution, delivery, validity and enforceability of this Agreement and the Note;  

(b) The opinion of Squire Patton Boggs (US) LLP regarding the validity and 
enforceability of this Agreement and the Note; 

(c) A copy of the Act, certified by the Secretary or an Assistant Secretary of the 
Borrower; and 

(d) Such additional supporting documents as the Bank may reasonably request. 

ARTICLE V 
 

FUNDING THE LOAN 

Section 5.01.  The Loan.  The Bank hereby agrees to loan to the Borrower the amount of 
up to the Loan Amount to be evidenced by the Note to provide funds to finance the Costs of the 
Project, fund a deposit to the Reserve Fund and pay closing costs of the Loan, including, but not 
limited to, the commitment fee of the Bank and fees of counsel to the Bank, upon the terms and 
conditions set forth in this Agreement and the Note.  The Note sets forth the maximum principal 
amount which may be outstanding at any time thereunder.  The Borrower agrees to repay the 
principal amount borrowed plus interest thereon, upon the terms and conditions set forth in this 
Agreement and the Note. 

Section 5.02.  Description and Payment Terms of the Note.  To evidence the Loan, the 
Borrower shall issue and deliver to the Bank the Note in the form attached hereto as Attachment 
A. 
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Section 5.03.  Advances on Note. 

(a) During the Initial Draw Period, the Borrower may borrow from time to time up to 
the Loan Amount by requesting Advances hereunder.  Amounts advanced and repaid on the Note 
may not be re-advanced. 

(b) The Bank shall not be obligated to Advance any funds unless (i) no Event of 
Default has occurred and is continuing, and (ii) the Borrower delivers to the Bank a written 
request for such Advance in the form of Attachment C, executed by an Authorized Individual, 
indicating the amount of the Advance requested, the date on which such Advance is to be made 
(which, except for any Advance on the date hereof, shall be not less than two Business Days 
after the date such request is received by the Bank) and stating that the representations and 
warranties of the Borrower contained herein are true and correct as of such date.  The Bank will 
not be obligated to fund any Advance unless the conditions set forth in (i) and (ii) above are 
satisfied, provided that the Bank may in its sole discretion waive any or all such conditions. 

ARTICLE VI 
 

EVENTS OF DEFAULT 

Section 6.01.  General.  An “Event of Default” shall be deemed to have occurred under 
this Agreement if: 

(a) The Borrower shall fail to make any payment of the principal of or interest on the 
Loan when the same shall become due and payable; or 

(b) The Borrower does not comply with Section 3.01(c) or (d), Section 3.02 or 
Section 3.03; or 

(c) The Borrower shall default in the performance of or compliance with any other 
term or covenant contained in this Agreement and the Note, other than a term or covenant a 
default in the performance of which or noncompliance with which is elsewhere specifically dealt 
with, which default or non-compliance shall continue and not be cured within thirty (30) days 
after written notice thereof to the Borrower by the Bank; provided, however, that such continued 
breach shall not be an Event of Default at the end of such thirty (30) day period, so long as (i) 
such breach is, in the sole judgment of the Bank, capable of cure; (ii) the Borrower is proceeding 
diligently to cure such breach; and (iii) such breach, in any event, is cured within one hundred 
twenty (120) days of such written notification by the Bank; or 

(d) Any representation or warranty made in writing by or on behalf of the Borrower 
in this Agreement or the Note shall prove to have been false or incorrect in any material respect 
on the date made or reaffirmed; or 

(e) The Borrower admits in writing its inability to pay its debts generally as they 
become due or files a petition in bankruptcy or makes an assignment for the benefit of its 
creditors or consents to the appointment of a receiver or trustee for itself; or 
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(f) The Borrower is adjudged insolvent by a court of competent jurisdiction, or it is 
adjudged a bankrupt on a petition in bankruptcy filed by or against the Borrower, or an order, 
judgment or decree is entered by any court of competent jurisdiction appointing, without the 
consent of the Borrower, a receiver or trustee of the Borrower or of the whole or any part of its 
property, and if the aforesaid adjudications, orders, judgments or decrees shall not be vacated or 
set aside or stayed within ninety (90) days from the date of entry thereof; or 

(g) The Borrower shall file a petition or answer seeking reorganization or any 
arrangement under the federal bankruptcy laws or any other applicable law or statute of the 
United States of America or the State; or 

(h) Any amendment to Section 343.58(1), Florida Statutes, takes effect that would 
materially reduce or eliminate the Pledged Revenues or impair the collection thereof, unless 
within one hundred twenty (120) days of the effective date of any such amendment the Borrower 
has provided the Bank with an alternative source of pledged revenues acceptable to the Bank. 

Section 6.02.  Effect of Event of Default; No Acceleration. 

During the continuance of an Event of Default, the Bank may seek enforcement of and 
exercise all remedies available to it under any applicable law and/or in equity, including, without 
limitation, the appointment of a receiver and an order to enforce and compel the performance of 
all duties required of the Borrower under this Agreement; provided that the Note and any 
obligations hereunder may not be accelerated upon the occurrence of an Event of Default; and 
the interest rate borne by the Note shall increase to the Default Rate. 

ARTICLE VII 
 

MISCELLANEOUS 

Section 7.01.  No Waiver; Cumulative Remedies.  No failure or delay on the part of the 
Bank in exercising any right, power, remedy hereunder or under the Note shall operate as a 
waiver of the Bank’s rights, powers and remedies hereunder, nor shall any single or partial 
exercise of any such right, power or remedy preclude any other or further exercise thereof, or the 
exercise of any other right, power or remedy hereunder or thereunder.  The remedies herein and 
therein provided are cumulative and not exclusive of any remedies provided by law or in equity. 

Section 7.02.  Amendments, Changes or Modifications to this Agreement.  This 
Agreement shall not be amended, changed or modified except in writing signed by the Bank and 
the Borrower.  The Borrower agrees to pay all of the Bank’s costs and reasonable attorneys’ fees 
incurred in modifying and/or amending this Agreement at the Borrower’s request or behest.   

Section 7.03.  Counterparts.  This Agreement may be executed in any number of 
counterparts, each of which, when so executed and delivered, shall be an original; but such 
counterparts shall together constitute but one and the same Agreement, and, in making proof of 
this Agreement, it shall not be necessary to produce or account for more than one such 
counterpart. 
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Section 7.04.  Severability.  If any clause, provision or section of this Agreement shall be 
held illegal or invalid by any court, the invalidity of such clause, provision or section shall not 
affect any other provisions or sections hereof, and this Agreement shall be construed and 
enforced to the end that the transactions contemplated hereby be effected and the obligations 
contemplated hereby be enforced, as if such illegal or invalid clause, provision or section had not 
been contained herein. 

Section 7.05.  Term of Agreement.  Except as otherwise specified in this Agreement, this 
Agreement and all representations, warranties, covenants and agreements contained herein or 
made in writing by the Borrower in connection herewith shall be in full force and effect from the 
date hereof and shall continue in effect as long as the Note is outstanding. 

Section 7.06.  Notices.  All notices, requests, demands and other communications which 
are required or may be given under this Agreement shall be in writing and shall be deemed to 
have been duly given when received if personally delivered; when transmitted if transmitted by 
telecopy, electronic telephone line facsimile transmission or other similar electronic or digital 
transmission method (provided customary evidence of receipt is obtained); the day after it is 
sent, if sent by overnight common carrier service; and five days after it is sent, if mailed, 
certified mail, return receipt requested, postage prepaid.  In each case notice shall be sent to the 
Notice Address. 

Section 7.07.  Applicable Law; Venue.  This Agreement shall be construed pursuant to 
and governed by the substantive laws of the State.  The parties waive any objection to venue in 
any judicial proceeding brought in connection herewith lying in Broward County or Miami-Dade 
County, Florida. 

Section 7.08.  Binding Effect; Assignment.  This Agreement shall be binding upon and 
inure to the benefit of the successors in interest and permitted assigns of the parties.  The 
Borrower and the Bank shall have no rights to assign any of their respective rights or obligations 
hereunder without the prior written consent of the other party. 

Section 7.09.  No Third Party Beneficiaries.  It is the intent and agreement of the parties 
hereto that this Agreement is solely for the benefit of the parties hereto and no person not a party 
hereto shall have any rights or privileges hereunder. 

Section 7.10.  Attorneys Fees.  To the extent legally permissible, the Borrower and the 
Bank agree that in any suit, action or proceeding brought in connection with this Agreement or 
the Note (including any appeal(s)), the prevailing party shall be entitled to recover costs and 
attorneys’ fees from the other party. 

Section 7.11.  Entire Agreement.  Except as otherwise expressly provided, this 
Agreement and the Note embody the entire agreement and understanding between the parties 
hereto and supersede all prior agreements and understandings relating to the subject matter 
hereof.  Attachments A, B and C hereto are a part hereof. 

Section 7.12.  Further Assurances.  The parties to  this Agreement will execute and 
deliver, or cause to be executed and delivered, such additional or further documents, agreements 



 14  
 
010-8259-3028/2/AMERICAS 
 

or instruments and shall cooperate with one another in all respects for the purpose of carrying out 
the transactions contemplated by this Agreement. 

Section 7.13.  Waiver of Jury Trial.  This Section 7.13 concerns the resolution of any 
controversies or claims between the Borrower and the Bank, whether arising in contract, tort or 
by statute, that arise out of or relate to this Agreement or the Note (collectively a “Claim”).  The 
parties irrevocably and voluntarily waive any right they may have to a trial by jury in respect of 
any Claim.  This provision is a material inducement for the parties entering into this Agreement. 

Section 7.14.  Patriot Act.  The Bank hereby notifies the Borrower that pursuant to the 
requirements of the USA Patriot Act (Title III of Pub. L. 107-56 (signed into law October 26, 
2001)), it is required to obtain, verify and record information that identifies the Borrower, which 
information includes the name and address of the Borrower and other information that will allow 
the Bank to identify the Borrower in accordance with such Act. 
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IN WITNESS WHEREOF, the parties have executed this Agreement to be effective 
between them as of the date of first set forth above. 

 
SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY 
 
 
 
By:    
 Name: Steven L. Abrams 
 Title: Vice Chair 
 

Attest: 
 
 
 
By:    
 Name: Jack L. Stephens 
 Title: Secretary 
 
 
Approved as to form: 
 
 
 
By:    
 General Counsel 
 
 

BANKUNITED, N.A. 
 
 
 
By:    
 Name: Percy R. Aguila, Jr. 
 Title: Senior Vice President 
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ATTACHMENT A 

TAXABLE PROMISSORY NOTE 
 

KNOW ALL MEN BY THESE PRESENTS that the undersigned maker (the 
“Borrower”), a body politic and corporate, and agency of the State of Florida, duly organized and 
validly existing under the laws of the State of Florida, for value received, promises to pay from 
the sources hereinafter provided, to the order of BankUnited, N.A., or registered assigns 
(hereinafter, the “Bank”), the principal sum of $22,000,000 or such lesser amount as shall be 
outstanding hereunder, together with interest on the principal balance outstanding at the rate per 
annum equal to the Applicable Rate (hereinafter defined) based upon a 360-day year of twelve 
30-day months. 

Principal of and interest on this Note are payable in immediately available funds 
constituting lawful money of the United States of America at such place as the Bank may 
designate to the Borrower. 

This Note is issued in conjunction with a Loan Agreement, dated of even date herewith 
between the Borrower and the Bank (the “Loan Agreement”) and is subject to all the terms and 
conditions of the Loan Agreement.  Pursuant to the Loan Agreement, the Borrower may request 
Advances from time to time from the Bank hereunder, provided that the outstanding principal 
amount under this Note shall not exceed the principal sum set forth in the first paragraph hereof. 

All terms, conditions and provisions of Resolution No. ___ adopted by the governing 
board of the Borrower on September __, 2016 and the Loan Agreement are by this reference 
thereto incorporated herein as a part of this Note.  Terms used herein in capitalized form and not 
otherwise defined herein shall have the meanings ascribed thereto in the Loan Agreement. 

THIS NOTE AND THE INTEREST HEREON SHALL BE PAYABLE SOLELY 
FROM PLEDGED REVENUES, IN ACCORDANCE WITH THE LOAN AGREEMENT AND 
THIS NOTE, AND NO FUNDS OF THE STATE OF FLORIDA SHALL BE USED OR 
PLEDGED TO PAY THE PRINCIPAL OF AND INTEREST ON THIS NOTE.  THE 
PRINCIPAL OF AND INTEREST ON THIS NOTE SHALL NOT CONSTITUTE A 
GENERAL OBLIGATION OF THE BORROWER OR THE STATE OF FLORIDA OR ANY 
POLITICAL SUBDIVISION THEREOF, OR A PLEDGE OF THE FAITH AND CREDIT OF 
THE BORROWER OR THE STATE OF FLORIDA OR ANY POLITICAL SUBDIVISION 
THEREOF WITHIN THE MEANING OF ANY CONSTITUTIONAL OR STATUTORY 
PROVISIONS OR LIMITATIONS, BUT SHALL BE PAYABLE SOLELY FROM THE 
PLEDGED REVENUES AS PROVIDED IN THE LOAN AGREEMENT AND THIS NOTE.  
THE STATE OF FLORIDA IS NOT OBLIGATED TO PAY THIS NOTE OR THE INTEREST 
HEREON.  THE BORROWER HAS NO TAXING POWER. 

The Applicable Rate is (i) for the period commencing on the date of original issuance of 
this Note and ending on [December 31, 2018] (the “Initial Draw Period”), a fixed rate of interest 
equal to 2.25% per annum; and (ii) for the period commencing on [January 1, 2018] and ending 
on January 1, 2023 (the “Term Loan Period”), a fixed rate of interest equal to 3.25% per annum. 
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During the Initial Draw Period, the Borrower shall pay the Bank interest hereon in arrears 
as of January 1, April 1, July 1 and October 1 of each year (each, a “Quarterly Date”), such 
payments to be made no later than the 25th of the month following the end of each such quarter 
commencing no later than January 25, 2017.  The Bank will provide the Borrower an invoice that 
includes the calculation of interest due and owing for each quarterly period no later than the 10th 
of the month following the end of each quarter.    

During the Term Loan Period, the Borrower shall pay the Bank principal and interest 
hereon, such principal to be computed based on the principal balance outstanding on the first day 
of the Term Loan Period, in equal quarterly installments on each Quarterly Date, commencing on 
April 1, 2018.  At the end of the Initial Draw Period, the Bank will calculate the installments due 
and owing for each quarterly period and provide invoices for all such quarterly installments due 
through the end of the Term Loan Period no later than March 10, 2018.   

All payments by the Borrower pursuant to this Note shall apply first to accrued interest 
and the balance thereof shall apply to the principal sum due. 

Subject to 45-day’s written notice to the Bank, the principal of and interest on this Note 
may be prepaid at the option of the Borrower, in whole or in part, on a Quarterly Payment Date 
on or after July 1, 2017, without prepayment premium or penalty. 

Any amount payable to the Bank hereunder which is not paid when due shall bear interest 
at the Default Rate.  For purposes of this Note, “Default Rate” means the sum of the Applicable 
Rate and 3.00%.  The Default Rate shall be determined as of the day immediately following the 
date on which any amount payable to the Bank hereunder is not paid when due. 

Notwithstanding any other provision of this Note, the Borrower is not and shall not be 
liable for the payment of the principal of and interest on this Note or otherwise monetarily liable 
in connection herewith from any property other than the Pledged Revenues. 

This Note may be exchanged or transferred but only as provided in the Loan Agreement. 

It is hereby certified, recited and declared that all acts, conditions and prerequisites 
required to exist, happen and be performed precedent to and in the execution, delivery and the 
issuance of this Note do exist, have happened and have been performed in due time, form and 
manner as required by law, and that the issuance of this Note is in full compliance with and does 
not exceed or violate any constitutional or statutory limitation. 
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IN WITNESS WHEREOF, the Borrower has caused this Note to be executed and attested 
and its seal to be affixed hereon, all as of the date hereinafter set forth. 

The date of this Taxable Promissory Note is __________, 2016. 

 
SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY 

(SEAL) 

 
 
By:    
 Name: Steven L. Abrams 
 Title: Vice Chair 

 
Attest: 
 
 
 
By:    
 Name: Jack L. Stephens 
 Title: Secretary 
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ATTACHMENT B 
 

1. Authorized Individual(s): Jack L. Stephens, Executive Director 
  C. Mikel Oglesby, Deputy Executive Director 
  Richard D. Chess, Director of Finance 
   
2. Notice Address of Borrower: South Florida Regional Transportation Authority 
  800 N.W. 33rd Street 
  Pompano Beach, Florida 33064 
  Attention:  Director of Finance 
   
3. Notice Address of Bank: BankUnited, N.A. 
  7765 N.W. 148 Street 
  Miami Lakes, Florida 33016 
  Attention:  Percy R. Aguila, Jr., Senior Vice President 
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ATTACHMENT C 

REQUEST FOR ADVANCE 
 

Date:        

To:  BankUnited, N.A. 

From:  South Florida Regional Transportation Authority 

Amount of Advance:  $     

Date of Advance:       

Purpose of Advance (description and amount): 

_____________________________________ - $_______________ 

_____________________________________ - $_______________ 

_____________________________________ - $_______________ 

The above-named Borrower requests an Advance under the Loan Agreement dated as of 
_____________, 2016 (the “Loan Agreement”) and the related Taxable Promissory Note in the 
amount set forth above.  The representations and warranties of the Borrower contained in the 
Loan Agreement are true and correct as of the date hereof. 

Proceeds of the Advance should be wired as follows: 

 
 
 
 
 

SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY 
 
 
 
By:    
 Name:   
 Title:   
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AGREEMENT NO. 15-011 
 

BETWEEN 
 

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY 
 

AND 
 

SOLARES ELECTRICAL SERVICES, INC. 
 

FOR 
 

HIALEAH YARD ELECTRICAL UPGRADES 
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AGREEMENT NO. 15-011 
 

BETWEEN 
 

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY 
 

AND 
 

SOLARES ELECTRICAL SERVICES, INC. 
 

FOR 
 

HIALEAH YARD ELECTRICAL UPGRADES 
 
 

This is an Agreement, by and between SOUTH FLORIDA REGIONAL 
TRANSPORTATION AUTHORITY, hereinafter referred to as “SFRTA”, 
 

AND 
 

SOLARES ELECTRICAL SERVICES, INC., a Florida corporation, authorized to and 
doing business in the State of Florida, hereinafter referred to as “CONTRACTOR”. 
 
 

RECITALS 
 
 An Invitation to Bid was advertised by SFRTA as ITB No. 15-011 for HIALEAH YARD 
ELECTRICAL UPGRADES and CONTRACTOR was determined to be the lowest responsive 
and responsible bidder; 
 
 NOW, THEREFORE, IN CONSIDERATION of the promises, mutual covenants and 
obligations herein contained, and subject to the terms and conditions hereinafter stated, the 
parties hereto agree to the Agreement as follows: 
 
 

ARTICLE I 
SERVICES 

 
CONTRACTOR covenants and agrees to perform all services and other obligations of 

CONTRACTOR set forth in the Contract documents, as defined in the ITB.  The Contract 
Documents are hereby incorporated and made a part of this Agreement by reference. 
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ARTICLE II 
TERM 

 
The term of the Agreement shall be Two Hundred Seventy (270) Calendar Days (the 

“Contract Time”) from the date as stated in the Notice to Proceed (the “Commencement Date”) 
through Project completion, which shall be the date the Contractor obtains a Certificate of 
Substantial Completion (the “Completion Date”). 
 
 

ARTICLE III 
COMPENSATION 

 
1. SFRTA agrees to pay the CONTRACTOR compensation as specified in the 

CONTRACT DOCUMENTS the total amount of One Million Ninety-Nine Thousand Dollars 
($1,099,000.00). 
 

2. SFRTA, during any fiscal year, shall not expend money, incur any liability or 
enter into any contract which, by its terms, involves the expenditure of money in excess of the 
amounts budgeted as available for expenditure during such fiscal year.  Any contract, verbal or 
written, made in violation of this subsection is null and void and no money may be paid on such 
contract. 
 
 

ARTICLE IV 
LIQUIDATED DAMAGES 

 
1. In the event the Contractor causes the Work to be delayed beyond the Completion 

Date, the Contractor shall pay SFRTA the sum of One Thousand Five Hundred Thirty Dollars 
($1,530.00) for each calendar day of delay. 
 

2. SFRTA is authorized to deduct liquidated damages from payments due the 
Contractor for Work performed under this Agreement. 
 
 

ARTICLE V 
NOTICES 

 
 Whenever either party desires to give notice to the other, it must be given by written 
notice, sent by certified U.S. mail, with return receipt requested, facsimile transmission, express 
delivery service or hand delivery, addressed to the party for whom it is intended, at the place last 
specified, and the place for giving of notice shall remain such until it shall have been changed by 
written notice in compliance with the provisions of this paragraph.  For the present, the parties 
designate the following as the respective place for giving of notice: 
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CONTRACTOR: 
 
Solares Electrical Services, Inc. 
10421 N.W. 28 Street 
D105 
Doral, FL  33172 
 
Attn:  Andres Solares 
 
SFRTA: 
 
South Florida Regional Transportation Authority 
800 N.W. 33 Street 
Pompano Beach, FL  33064 
 
Attn:  Wayne Ramnarine 
 
WITH COPY TO: 
 
South Florida Regional Transportation Authority 
Teresa Moore, General Counsel 
800 N.W. 33 Street 
Pompano Beach, FL  33064 
 

 
 
 

 [REMAINDER OF PAGE INTENTIONALLY LEFT BLANK] 
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IN WITNESS WHEREOF, the parties have made and executed this Agreement on the 
respective date under each signature:   
 
 
  
  
ATTEST: SOUTH FLORIDA REGIONAL 
 TRANSPORTATION AUTHORITY 
 
 
_______________________________ By_____________________________________ 
JACK L. STEPHENS                           COMMISSIONER TIM RYAN, CHAIR 
EXECUTIVE DIRECTOR  
 
 _______ DAY OF __________________, 2016 
 
(SFRTA SEAL) 
 
 
 Approved as to form by: 
  
  
  
_______________________________ ______________________________________ 
CHRIS BROSS, Director TERESA MOORE, General Counsel 
Procurement  
  
  
 
 
 
ATTEST:  SOLARES ELECTRICAL SERVICES, INC. 
 
 
________________________________ _____________________________________ 
WITNESS PRESIDENT OR VICE-PRESIDENT 
  
 
 _______ DAY OF _________________, 2016 
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Part 1 General 
 
1.01  Related Documents 
 
  Drawings and general provisions of the Contract, including General and 

Supplementary Conditions, apply to this Section. 
 
1.02  Summary 
 
  Section Includes: Oil-flooded, rotary-screw air compressors and Refrigerant 

compressed-air dryers. 
 
1.03  Definitions 
 
 A. Actual Air: Air delivered from air compressors. Flow rate is delivered compressed 

air measured in acfm (actual L/s). 
 
 B. Standard Air: Free air at 68 deg F (20 deg C) and 1 atmosphere (29.92 in. Hg) before 

compression or expansion and measured in scfm (standard L/s). 
 
1.04  Action Submittals 
 
 A. Product Data: For each type of product. Include rated capacities, operating 

characteristics, electrical characteristics, and furnished specialties and accessories. 
 
 B. Shop Drawings: Include diagrams for power, signal, and control wiring. 
 
 C. Delegated-Design Submittal: For compressed-air equipment mounting. 
 
  1. Detail fabrication and assembly of supports. 
 
  2. Include design calculations for selecting vibration isolators and seismic 

restraints and for designing vibration isolation bases. 
 
1.05  Informational Submittals 
 
  Seismic Qualification Certificates: For compressed-air equipment, 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. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity 

and locate and describe mounting and anchorage provisions. 
  3. Detailed description of equipment anchorage devices on which the certification 
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is based and their installation requirements. 
 
1.06  Closeout Submittals 
 
  Operation and Maintenance Data: For compressed-air equipment to include in 

emergency, operation, and maintenance manuals. 
 
1.07  Maintenance Material Submittals 
 
  Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. Air-
Compressor, Inlet-Air-Filter Elements: Equal to solid particulate removal to 1.0 
micron. 

 
1.08  Field Conditions 
 
  Interruption of Existing Compressed-Air Service: Do not interrupt service to 

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

 
  1. Notify Owner no fewer than two days in advance of proposed interruption of 

compressed-air service. 
 
  2. Do not proceed with interruption of compressed-air service without Owner's 

written permission. 
 
1.09  Coordination 
 
  Coordinate sizes and locations of concrete bases with actual equipment provided. 
 

Part 2 Products 
 
2.01  System Description 
 
 A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

 
 B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and 

Pressure Vessel Code. 
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2.02  Performance Requirements 
 
  Delegated Design: Engage a qualified professional engineer to design compressed-air 

equipment mounting. 
 
2.03  General Requirements for Packaged Air Compressors and Receivers 
 
 A. General Description: Factory-assembled, -wired, -piped, and -tested; electric-motor-

driven; air-cooled; continuous-duty air compressors and receivers that deliver air of 
quality equal to intake air. 

 
 B. Control Panels: Automatic control station with load control and protection functions. 

Comply with NEMA ICS 2 and UL 508. 
 
  1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated. 
 
  2. Motor Controllers: Full-voltage, combination magnetic type with under voltage 

release feature and motor-circuit-protector-type disconnecting means and 
short-circuit protective device. 

 
  3. Control Voltage: 120-V ac or less, using integral control power transformer. 
 
  4. Motor Overload Protection: Overload relay in each phase. 
 
  5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, 

plus pilot device for automatic control. 
 
  6. Instrumentation: Include discharge-air pressure gage, air-filter maintenance 

indicator, hour meter, compressor discharge-air and coolant temperature gages, 
and control transformer. 

 
  7. Alarm Signal Device: For connection to alarm system to indicate when backup 

air compressor is operating. 
 
 C. Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel 

Code: Section VIII, Division 1. 
 
  1. Pressure Rating: At least as high as highest discharge pressure of connected 

compressors, and bearing appropriate code symbols. 
 
  2. Interior Finish: Corrosion-resistant coating. 
 
  3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing 

valve. 
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 D. Mounting Frame: Fabricate mounting and attachment to pressure vessel with 

reinforcement strong enough to resist packaged equipment movement during a 
seismic event when base is anchored to building structure. 

 
2.04  Oil-Flooded, Rotary-Screw Air Compressors 
 
 A. Basis-of-Design Product: Subject to compliance with requirements, provide 

comparable product by one of the following: 
 
  1. Atlas Copco or approved equal. 
 
  2. CompAir, Ltd. or approved equal. 
 
  3. Gardner Denver, Inc. or approved equal. 
 
  4. Ingersoll-Rand; Air Solutions Group. Compressed Air Solutions or approved 

equal. 
 
  5. Kaeser Compressors, Inc. or approved equal. 
 
  6. Quincy Compressor; an EnPro Industries company or approved equal. 
 
  7. Sullair Corporation or approved equal. 
 
 B. Compressor(s): Oil-flooded, rotary-screw type with lubricated helical screws and 

lubricated gear box. 
 
  1. Coupling: lubricated, flexible type. 
 
  2. Cooling/Lubrication System: Unit-mounted, air-cooled exchanger package 

prepiped to unit; with air pressure circulation system with coolant stop valve, 
full-flow coolant filter, and thermal bypass valve. 

 
  3. Air Filter: Dry type, with maintenance indicator and cleanable, replaceable 

filter element. 
 
  4. Air/Coolant Receiver and Separation System: 150-psig- (1035-kPa-) rated steel 

tank with ASME safety valve, coolant-level gage, multistage air-coolant 
separator element, minimum pressure valve, blowdown valve, discharge check 
valve, coolant stop valve, full-flow coolant filter, and thermal bypass valve. 

 
  5. Capacity Control: Capacity modulation between zero and 100 percent air 

delivery, with operating pressures between 50 and 100 psig (345 and 690 kPa). 
Include necessary control to hold constant pressure. When air demand is zero, 
unload compressor by using pressure switch and blowdown valve. 
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 C. Capacities and Characteristics: 
 
  1. Air Compressor(s): One. 
 
  2. Standard-Air Capacity of Each Air Compressor: 489 scfm (standard L/s) free 

air. 
 
  3. Discharge-Air Pressure: 145 psig. 
 
  4. Motor (Each Air Compressor): Horsepower: 125. 
 
  5. Electrical Characteristics: Volts: 460, Phase(s): Three, and Hertz: 60. 
 
2.05  Inlet-Air Filters 
 
 A. Description: Combination inlet-air filter-silencer, suitable for remote installation, for 

each air compressor. 
 
  1. Construction: Weatherproof housing for replaceable, dry-type filter element, 

with silencer tubes or other method of sound reduction. 
 
  2. Capacity: Match capacity of air compressor, with filter having collection 

efficiency of 99 percent retention of particles larger than 10 micrometers. 
 
 B. Description: Combination inlet-air filter-silencer, suitable for remote installation, for 

multiple air compressors. 
 
  1. Construction: Weatherproof housing for replaceable, dry-type filter element, 

with silencer tubes or other method of sound reduction. 
 
  2. Capacity: Match total capacity of connected air compressors, with filter having 

collection efficiency of 99 percent retention of particles larger than 10 
micrometers. 

 
2.06  Refrigerant Compressed-Air Dryers 
 
 A. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
 
 B. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 
  1. Ingersoll-Rand Company; Compressed Air Solutions or approved equal. 
 
  2. Kaeser Compressors, Inc. or approved equal. 
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  3. McIntire Company; Arrow Dryers or approved equal. 
 
  4. Numatics, Incorporated or approved equal. 
 
  5. Pioneer Air Systems, Inc. or approved equal. 
 
  6. Pneumatech Inc. or approved equal. 
 
  7. SPX Air Treatment or approved equal. 
 
  8. Van Air Systems, Inc. or approved equal. 
 
  9. Wilkerson Operations; Pneumatic Division or approved equal. 
 
  10. Zeks Compressed Air Solutions or approved equal. 
 
 C. Description: cycling, air-cooled, electric-motor-driven unit with steel enclosure and 

capability to deliver 38 deg F (2 deg C), 100-psig (690-kPa) air at dew point. Include 
automatic ejection of condensate from airstream, step-down transformers, disconnect 
switches, inlet and outlet pressure gages, thermometers, automatic controls, and 
filters. 

 
 D. Capacities and Characteristics: 
 
  1. Standard-Air Capacity of Each Compressed-Air Dryer: 520 scfm free air. 
 
  2. Electrical Characteristics: Volts: 460, Phase(s): Three, and Hertz: 60. 
 

Part 3 Execution 
 
3.01  Equipment Installation 
 
 A. Equipment Mounting: Install air compressors and air dryers on cast-in-place concrete 

equipment base(s). 
 
 
 B. Install compressed-air equipment anchored to substrate. 
 
 C. Arrange equipment so controls and devices are accessible for servicing. 
 
 D. Maintain manufacturer's recommended clearances for service and maintenance. 
 
 E. Install the following devices on compressed-air equipment: 
 
  1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air 
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receiver. 
 
  2. Pressure Regulators: Install downstream from air compressors and dryers. 
 
  3. Automatic Drain Valves: Install on dryer condensate over nearest floor drain. 
 
3.02  Connections 
 
 A. Drawings indicate general arrangement of piping, fittings, and specialties. 
 
 B Where installing piping adjacent to machine, allow space for service and 

maintenance. 
 
3.03  Identification 
 
  Identify general-service air compressors and components. 
 
3.04  Startup Service 
 
  Engage a factory-authorized service representative to perform startup service. 
 
  1. Complete installation and startup checks according to manufacturer's written 

instructions. 
 
  2. Check for lubricating oil in lubricated-type equipment. 
 
  3. Check belt drives for proper tension. 
 
  4. Verify that air-compressor inlet filters and piping are clear. 
 
  5. Check for equipment vibration-control supports and flexible pipe connectors, 

and verify that equipment is properly attached to substrate. 
 
  6. Check safety valves for correct settings. Ensure that settings are higher than 

air-compressor discharge pressure, but not higher than rating of system 
components. 

 
  7. Drain receiver tanks. 
 
  8. Operational Test: After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation. 
 
  9. Test and adjust controls and safeties. 
 
3.05  Demonstration 
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  Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain air compressors and air dryers. 

 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Summary 
 
  Section includes general requirements for single-phase and polyphase, general-

purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac 
power systems up to 600 V and installed at equipment manufacturer's factory or 
shipped separately by equipment manufacturer for field installation. 

 
1.02  Coordination 
 
  Coordinate features of motors, installed units, and accessory devices to be 

compatible with the following: 
 
  1. Motor controllers. 
 
  2. Torque, speed, and horsepower requirements of the load. 
 
  3. Ratings and characteristics of supply circuit and required control sequence. 
 
  4. Ambient and environmental conditions of installation location. 
 
Part 2 Products 
 
2.01  General Motor Requirements 
 
  Comply with NEMA MG 1 unless otherwise indicated. 
 
2.02  Motor Characteristics 
 
  Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 

connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or 
considering service factor. 

 
2.03  Polyphase Motors 
 
 A. Description: NEMA MG 1, Design B, medium induction motor. 
 
 B. Efficiency: Energy efficient, as defined in NEMA MG 1. 
 
 C. Service Factor: 1.15. 
 
 D. Multispeed Motors: Variable torque. 
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  1. For motors with 2:1 speed ratio, consequent pole, single winding. 
 
  2. For motors with other than 2:1 speed ratio, separate winding for each speed. 
 
 E. Rotor: Random-wound, squirrel cage. 
 
 F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and 

thrust loading. 
 
 G. Temperature Rise: Match insulation rating. 
 
 H. Insulation: Class F. 
 
 I. Code Letter Designation: 
 
  1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
 
  2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 
 
 J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for 

motor frame sizes smaller than 324T. 
 
2.04  Polyphase Motors with Additional Requirements 
 
 A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring 

connection requirements for controller with required motor leads. Provide terminals 
in motor terminal box, suited to control method. 

 
 B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and 

features coordinated with and approved by controller manufacturer. 
 
  1. Windings: Copper magnet wire with moisture-resistant insulation varnish, 

designed and tested to resist transient spikes, high frequencies, and short time 
rise pulses produced by pulse-width modulated inverters. 

 
  2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F 

insulation. 
 
  3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
 
  4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally 

protected motors. 
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2.05  Single-Phase Motors 
 
 A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 

requirements of specific motor application: 
 
  1. Permanent-split capacitor. 
 
  2. Split phase. 
 
  3. Capacitor start, inductor run. 
 
  4. Capacitor start, capacitor run. 
 
 B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
 
 C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for 

radial and thrust loading. 
 
 D. Motors 1/20 HP and Smaller: Shaded-pole type. 
 
 E. Thermal Protection: Internal protection to automatically open power supply circuit to 

motor when winding temperature exceeds a safe value calibrated to temperature 
rating of motor insulation. Thermal-protection device shall automatically reset when 
motor temperature returns to normal range. 

 
Part 3 Execution (Not Used) 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Summary 
 
  Section Includes: Housed-spring isolators. 
 
1.02  Action Submittals 
 
 A. Product Data: For each type of product. 
 
 B. Delegated-Design Submittal: For each vibration isolation device. Include design 

calculations for selecting vibration isolators. 
 

Part 2 Products 
 
2.01  Housed-Spring Isolators 
 
  Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping 

Housing:  
 
  1. Basis-of-Design Product: Subject to compliance with requirements, provide or 

comparable product by one of the following: 
 
   a. Ace Mountings Co., Inc. or approved equal 
 
   b. California Dynamics Corporation or approved equal. 
 
   c. Isolation Technology, Inc. or approved equal. 
 
   d. Kinetics Noise Control, Inc. or approved equal. 
 
   e. Mason Industries, Inc. or approved equal. 
 
   f. Vibration Eliminator Co., Inc. or approved equal. 
 
   g. Vibration Isolation or approved equal. 
 
   h. Vibration Mountings & Controls, Inc. or approved equal. 
 
  2. Outside Spring Diameter: Not less than 80 percent of the compressed height of 

the spring at rated load. 
 
  3. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
 
  4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 



23 05 48.13 - 2  
Vibration Controls for HVAC 

09/30/13    E9Y13702/23 05 48.13 

 
  5. Overload Capacity: Support 200 percent of rated load, fully compressed, 

without deformation or failure. 
 
  6. Two-Part Telescoping Housing: A steel top and bottom frame separated by an 

elastomeric material and enclosing the spring isolators. 
 
   a. Drilled base housing for bolting to structure with an elastomeric isolator 

pad attached to the underside. Bases shall limit floor load to 500 psig 
(3447 kPa). 

 
   b. Top housing with threaded mounting holes and internal leveling device. 
 

Part 3 Execution 
 
3.01  Vibration Control Device Installation 
 
  Installation of vibration isolators must not cause any change of position of equipment, 

piping, or ductwork resulting in stresses or misalignment. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Summary 
 
 A. Balancing Air Systems: Variable-air-volume systems. 
 
1.02  Definitions 
 
 A. AABC: Associated Air Balance Council. 
 
 B. NEBB: National Environmental Balancing Bureau. 
 
 C. TAB: Testing, adjusting, and balancing. 
 
 D. TABB: Testing, Adjusting, and Balancing Bureau. 
 
 E. TAB Specialist: An entity engaged to perform TAB Work. 
 
1.03  Action Submittals 
 
  LEED Submittals: 
 
  1. Air-Balance Report for Prerequisite IEQ 1: Documentation of work performed 

for ASHRAE 62.1, Section 7.2.2 - Air Balancing. 
 
  2. TAB Report for Prerequisite EA 2: Documentation of work performed for 

ASHRAE/IESNA 90.1, Section 6.7.2.3 - System Balancing. 
 
1.04  Informational Submittals 
 
 A. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, 

submit TAB strategies and step-by-step procedures as specified in Preparation 
Article. 

 
 B. Certified TAB reports. 
 
1.05  Quality Assurance 
 
 A. TAB Contractor Qualifications: Engage a TAB entity certified by AA or TABB. 
 
  1. TAB Field Supervisor: Employee of the TAB contractor and certified by 

AABC or TABB. 
 
  2. TAB Technician: Employee of the TAB contractor and who is certified by 

AABC or TABB as a TAB technician. 
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 B. Certify TAB field data reports and perform the following: 
 
  1. Review field data reports to validate accuracy of data and to prepare certified 

TAB reports. 
 
  2. Certify that the TAB team complied with the approved TAB plan and the 

procedures specified and referenced in this Specification. 
 
 C. TAB Report Forms: Use standard TAB contractor's forms approved by Owner or 

Commissioning Authority. 
 
 D. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in 

ASHRAE 111, Section 5, Instrumentation. 
 
 E. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - 

Air Balancing. 
 
 F. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - System Balancing. 
 
Part 2 Products (Not Used) 
 
Part 3 Execution 
 
3.01  Examination 
 
 A. Examine the Contract Documents to become familiar with Project requirements and 

to discover conditions in systems' designs that may preclude proper TAB of systems 
and equipment. 

 
 B. Examine systems for installed balancing devices, such as test ports, gage cocks, 

thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers. Verify that locations of these balancing devices are accessible. 

 
 C. Examine the approved submittals for HVAC systems and equipment. 
 
 D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems' output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

 
 E. Examine equipment performance data including fan and pump curves. 
 
  1. Relate performance data to Project conditions and requirements, including 

system effects that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 
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  2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used 
to rate equipment performance. To calculate system effects for air systems, use 
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's 
"HVAC Systems - Duct Design." Compare results with the design data and 
installed conditions. 

 
 F. Examine system and equipment installations and verify that field quality-control 

testing, cleaning, and adjusting specified in individual Sections have been performed. 
 
 G. Examine test reports specified in individual system and equipment Sections. 
 
 H. Examine HVAC equipment and filters and verify that bearings are greased, belts are 

aligned and tight, and equipment with functioning controls is ready for operation. 
 
 I. Examine terminal units, such as variable-air-volume boxes, and verify that they are 

accessible and their controls are connected and functioning. 
 
 J. Examine strainers. Verify that startup screens are replaced by permanent screens with 

indicated perforations. 
 
 K, Examine three-way valves for proper installation for their intended function of 

diverting or mixing fluid flows. 
 
 L. Examine heat-transfer coils for correct piping connections and for clean and straight 

fins. 
 
 M. Examine system pumps to ensure absence of entrained air in the suction piping. 
 
 N. Examine operating safety interlocks and controls on HVAC equipment. 
 
 O. Report deficiencies discovered before and during performance of TAB procedures. 

Observe and record system reactions to changes in conditions. Record default set 
points if different from indicated values. 

 
3.02  Preparation 
 
 A. Prepare a TAB plan that includes strategies and step-by-step procedures. 
 
 B. Complete system-readiness checks and prepare reports. Verify the following: 
 
  1. Permanent electrical-power wiring is complete. 
 
  2. Hydronic systems are filled, clean, and free of air. 
 
  3. Automatic temperature-control systems are operational. 
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  4. Equipment and duct access doors are securely closed. 
 
  5. Balance, smoke, and fire dampers are open. 
 
  6. Isolating and balancing valves are open and control valves are operational. 
 
  7. Ceilings are installed in critical areas where air-pattern adjustments are 

required and access to balancing devices is provided. 
 
  8. Windows and doors can be closed so indicated conditions for system 

operations can be met. 
 
3.03  General Procedures For Testing and Balancing 
 
 A. Perform testing and balancing procedures on each system according to the 

procedures contained in SMACNA's "HVAC Systems - Testing, Adjusting, and 
Balancing" and in this Section. Comply with requirements in ASHRAE 62.1, 
Section 7.2.2 - Air Balancing. 

 
 B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to 

the minimum extent necessary for TAB procedures. After testing and balancing, 
patch probe holes in ducts with same material and thickness as used to construct 
ducts. 

 
 C. Mark equipment and balancing devices, including damper-control positions, valve 

position indicators, fan-speed-control levers, and similar controls and devices, with 
paint or other suitable, permanent identification material to show final settings. 

 
 D. Take and report testing and balancing measurements in inch-pound (IP) units. 
 
3.04  General Procedures for Balancing Air Systems 
 
 A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 

recommended testing procedures. Crosscheck the summation of required outlet 
volumes with required fan volumes. 

 
 B. For variable-air-volume systems, develop a plan to simulate diversity. 
 
 C. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 

exhaust-air dampers through the supply-fan discharge and mixing dampers. 
 
 D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
 
 E. Verify that motor starters are equipped with properly sized thermal protection. 
 
 F. Check dampers for proper position to achieve desired airflow path. 
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 G. Check for airflow blockages. 
 
3.05  Procedures for Variable-Air-Volume Systems 
 
 A. Compensating for Diversity: When the total airflow of all terminal units is more than 

the indicated airflow of the fan, place a selected number of terminal units at a 
minimum set-point airflow with the remainder at maximum airflow condition until 
the total airflow of the terminal units equals the indicated airflow of the fan. Select 
the reduced-airflow terminal units so they are distributed evenly among the branch 
ducts. 

 
 B. Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have 

been adjusted, adjust the variable-air-volume systems as follows: 
 
  1. Measure total system airflow. Adjust to within indicated airflow. 
 
  2. Set terminal units at maximum airflow and adjust controller or regulator to 

deliver the designed maximum airflow. Use terminal-unit manufacturer's 
written instructions to make this adjustment. When total airflow is correct, 
balance the air outlets downstream from terminal units the same as described 
for constant-volume air systems. 

 
  3. Set terminal units at minimum airflow and adjust controller or regulator to 

deliver the designed minimum airflow 
 
  4. Record final fan-performance data. 
 
 C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity: After the fan 

systems have been adjusted, adjust the variable-air-volume systems as follows: 
 
  1. Balance variable-air-volume systems the same as described for constant-

volume air systems. 
 
  2. Set terminal units and supply fan at full-airflow condition. 
 
  3. Adjust inlet dampers of each terminal unit to indicated airflow and verify 

operation of the static-pressure controller. When total airflow is correct, 
balance the air outlets downstream from terminal units the same as described 
for constant-volume air systems. 

 
  4. Readjust fan airflow for final maximum readings. 
 
  5. Measure operating static pressure at the sensor that controls the supply fan if 

one is installed, and verify operation of the static-pressure controller. 
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  6. Set supply fan at minimum airflow if minimum airflow is indicated. Measure 
static pressure to verify that it is being maintained by the controller. 

 
  7. Set terminal units at minimum airflow and adjust controller or regulator to 

deliver the designed minimum airflow. Check air outlets for a proportional 
reduction in airflow the same as described for constant-volume air systems. If 
air outlets are out of balance at minimum airflow, report the condition but 
leave the outlets balanced for maximum airflow. 

 
  8. Measure the return airflow to the fan while operating at maximum return 

airflow and minimum outdoor airflow. Adjust the fan and balance the return-
air ducts and inlets the same as described for constant-volume air systems. 

 
  9. Indicated airflow. When total airflow is correct, balance the air outlets 

downstream from terminal units the same as described for constant-volume air 
systems. 

 
  10. Adjust terminal units for minimum airflow. 
 
  11. Measure static pressure at the sensor. 
 
  12. Measure the return airflow to the fan while operating at maximum return 

airflow and minimum outdoor airflow. Adjust the fan and balance the return-
air ducts and inlets the same as described for constant-volume air systems. 

 
3.06  Tolerances 
 
  Set HVAC system's air flow rates and water flow rates within the following 

tolerances: Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. 
 
3.07  Reporting 
 
 A. Initial Construction-Phase Report: Based on examination of the Contract Documents 

as specified in "Examination" Article, prepare a report on the adequacy of design for 
systems' balancing devices. Recommend changes and additions to systems' balancing 
devices to facilitate proper performance measuring and balancing. Recommend 
changes and additions to HVAC systems and general construction to allow access for 
performance measuring and balancing devices. 

 
 B. Status Reports: Prepare monthly progress reports to describe completed procedures, 

procedures in progress, and scheduled procedures. Include a list of deficiencies and 
problems found in systems being tested and balanced. Prepare a separate report for 
each system and each building floor for systems serving multiple floors. 
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3.08  Final Report 
 
 A. General: Prepare a certified written report; tabulate and divide the report into 

separate sections for tested systems and balanced systems. 
 
  1. Include a certification sheet at the front of the report's binder, signed and sealed 

by the certified testing and balancing engineer. 
 
  2. Include a list of instruments used for procedures, along with proof of 

calibration. 
 
 B. Final Report Contents: In addition to certified field-report data, include the 

following: 
 
  1. Pump curves. 
 
  2. Fan curves. 
 
  3. Manufacturers' test data. 
 
  4. Field test reports prepared by system and equipment installers. 
 
  5. Other information relative to equipment performance; do not include Shop 

Drawings and product data. 
 
 C. General Report Data: In addition to form titles and entries, include the following 

data: 
 
  1. Title page. 
 
  2. Name and address of the TAB contractor. 
 
  3. Project name. 
 
  4. Project location. 
 
  5. Architect's name and address. 
 
  6. Engineer's name and address. 
 
  7. Contractor's name and address. 
 
  8. Report date. 
 
  9. Signature of TAB supervisor who certifies the report. 
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  10. Table of Contents with the total number of pages defined for each section of 
the report. Number each page in the report. 

 
  11. Summary of contents including the following: 
 
   a. Indicated versus final performance. 
 
   b. Notable characteristics of systems. 
 
   c. Description of system operation sequence if it varies from the Contract 

Documents. 
 
  12. Nomenclature sheets for each item of equipment. 
 
  13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
 
  14. Notes to explain why certain final data in the body of reports vary from 

indicated values. 
 
  15. Test conditions for fans and pump performance forms including the following: 

Fan drive settings including settings and percentage of maximum pitch 
diameter. 

 
3.09  Additional Tests 
 
 A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 

conditions are being maintained throughout and to correct unusual conditions. 
 
 B. Seasonal Periods: If initial TAB procedures were not performed during near-peak 

summer and winter conditions, perform additional TAB during near-peak summer 
and winter conditions. 

 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Related Documents 
 
  Drawings and general provisions of the Contract, including General and 

Supplementary Conditions, apply to this Section. 
 
1.02  Summary 
 
  Section Includes: Upblast propeller roof exhaust fans. 
 
1.03  Performance Requirements 
 
 A. Project Altitude: Base fan-performance ratings on sea level. 
 
 B. Operating Limits: Classify according to AMCA 99. 
 
1.04  Action Submittals 
 
 A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, and furnished specialties and accessories. Also include the following: 
 
  1. Certified fan performance curves with system operating conditions indicated. 
 
  2. Certified fan sound-power ratings. 
 
  3. Motor ratings and electrical characteristics, plus motor and electrical 

accessories. 
 
  4. Material thickness and finishes, including color charts. 
 
  5. Dampers, including housings, linkages, and operators. 
 
  6. Roof curbs. 
 
  7. Fan speed controllers. 
 
  8. Contractor shall provide windload calculations and installation Drawings  

  signed and sealed by a Florida Registered Engineer, in accordance with Miami- 
  Dade  County requirements. 

 
 B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 

work. 
 
  1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
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clearances, method of field assembly, components, and location and size of each 
field connection. 

 
  2. Wiring Diagrams: For power, signal, and control wiring. 
 
 C. Delegated-Design Submittal: For unit hangars and supports indicated to comply with 

performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

 
  1. Vibration Isolation Base Details: Detail fabrication including anchorages and 

attachments to structure and to supported equipment. Include adjustable motor 
bases, rails, and frames for equipment mounting. 

 
  2. Design Calculations: Calculate requirements for selecting vibration isolators and 

for designing vibration isolation bases. 
 
1.05  Informational Submittals 
 
  Field quality-control reports. 
 
1.06  Closeout Submittals 
 
  Operation and Maintenance Data: For power ventilators to include in emergency, 

operation, and maintenance manuals. 
 
1.07  Maintenance Material Submittals 
 
  Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. Belts: 
One set(s) for each belt-driven unit. 

 
1.08  Quality Assurance 
 
 A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

 
 B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall 

bear the AMCA-Certified Ratings Seal. 
 
 C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use 

for restaurant kitchen exhaust shall also comply with UL 762. 
 
1.09  Coordination 
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 A. Coordinate size and location of structural-steel support members. 
 
 B. Coordinate sizes and locations of concrete bases with actual equipment provided. 
 C. Coordinate sizes and locations of roof curbs, equipment supports, and roof 

penetrations with actual equipment provided. 
 

Part 2 Products 
 
2.01  Upblast Propeller Roof Exhaust Fans 
 
 A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following. 
 
 B. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
 
  1. Acme Engineering & Manufacturing Corporation or approved equal. 
 
  2. Aerovent; a division of Twin City Fan Companies, Ltd. or approved equal. 
 
  3. American Coolair Corporation or approved equal. 
 
  4. Ammerman; Millennium Equipment or approved equal. 
 
  5. Breidert Air Products or approved equal. 
 
  6. Carnes Company or approved equal. 
 
  7. Cincinnati Fan or approved equal. 
 
  8. Greenheck Fan Corporation or approved equal. 
 
  9. Hartzell Fan Incorporated or approved equal. 
 
  10 .JencoFan or approved equal. 
 
  11. Loren Cook Company or approved equal. 
 
  12. Madison Manufacturing or approved equal. 
 
  13. New York Blower Company (The) or approved equal. 
 
  14. PennBarry or approved equal. 
 
  15. Quietaire Inc. or approved equal. 
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  16. Stanley Fans or approved equal. 
 

 C. Wind Band, Fan Housing, and Base: Reinforced and braced aluminum, containing 
aluminum butterfly dampers and rain trough, motor and drive assembly, and fan 
wheel. 

 
  1. Damper Rods: Steel with nylon bearings. 
 
  2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and  

  maintenance. 
 
 D. Fan Wheel: Replaceable, extruded-aluminum, airfoil blades fastened to cast-aluminum 

hub; factory set pitch angle of blades. 
 
 E. Direct Drives: 
 
  1. Resiliently mounted to housing. 
 
  2. Weatherproof housing of same material as fan housing. 
 
  3. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 
 
  4. Shaft Bearings: Pre-lubricated and sealed, self-aligning, pillow-block-type ball  

  bearings. 
 
 F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- (40-mm-) 

thick, rigid, fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) 
wood nailer. Size as required to suit roof opening and fan base. 

 
  1. Configuration: Self-flashing without a cant strip, with mounting flange. 
 
  2. Overall Height: 16 inches (400 mm). 
 
  3. Sound Curb: Curb with sound-absorbing insulation. 
 
  4. Pitch Mounting: Manufacture curb for roof slope. 
 
  5. Metal Liner: Galvanized steel. 
 
  6. Mounting Pedestal: Galvanized steel with removable access panel. 
 
 G. Capacities and Characteristics: 
 
  1. Airflow: see schedule. 
 
  2. External Static Pressure: see schedule. 
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  3. Fan Diameter: see model specified. 
  4. Drive Arrangement: Direct Drive. 
 
  5. Fan rpm: see schedule. 
 
  6. Tip Speed: see schedule. 
 
  7. Sound: 
 
  8. Curb Size: existing. 
 
  9. Curb Height: existing. 
 
  10. Damper: Yes. 
 
  11. Brake Horsepower: see schedule. 
 
  12. Motor Size: see schedule. 
 
  13. Motor rpm: see schedule. 
 
  14. Electrical Characteristics: Volts: 480, Phase: 3, and Hertz: 60. 
 
2.02  Motors 
 
 A. Comply with NEMA designation, temperature rating, service factor, enclosure type, 

and efficiency requirements for motors specified in Section 23 05 13 Common Motor 
Requirements for HVAC Equipment. Motor Sizes: Minimum size as indicated. If not 
indicated, large enough so driven load will not require motor to operate in service 
factor range above 1.0. 

 
 B. Enclosure Type: Totally enclosed, fan cooled. 
 
2.03  Source Quality Control 
 
 A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating 

Fan Sound Ratings from Laboratory Test Data." Factory test fans according to 
AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with 
the AMCA-Certified Ratings Seal. 

 
 B. Certify fan performance ratings, including flow rate, pressure, power, air density, 

speed of rotation, and efficiency by factory tests according to AMCA 210, 
"Laboratory Methods of Testing Fans for Aerodynamic Performance Rating." Label 
fans with the AMCA-Certified Ratings Seal. 
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Part 3 Execution 
 
3.01  Installation 
 
 A. Install power ventilators level and plumb. 
 
 B. Equipment Mounting: Comply with requirements for vibration isolation devices 

specified in Section 23 05 48.13 Vibration Controls for HVAC. 
 
 C. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. 
 
 D. Ceiling Units: Suspend units from structure; use steel wire or metal straps. 
 
 E. Install units with clearances for service and maintenance. 
 
3.02  Connections 
 
 A. Ground equipment according to Section 26 05 26.13 Grounding. 
 
 B. Connect wiring according to Section 26 05 10 Conductors. 
 
3.03  Field Quality Control 
 
 A. Perform tests and inspections. Manufacturer's Field Service: Engage a factory-

authorized service representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

 
 B. Tests and Inspections: 
 
  1. Verify that shipping, blocking, and bracing are removed. 
 
  2. Verify that unit is secure on mountings and supporting devices and that   

  connections to ducts and electrical components are complete. Verify that  
  proper thermal-overload protection is installed in motors, starters, and   
  disconnect switches. 

 
  3. Verify that cleaning and adjusting are complete. 
 
  4. Disconnect fan drive from motor, verify proper motor rotation direction, and  

  verify fan wheel free rotation and smooth bearing operation. 
 
  5. Adjust damper linkages for proper damper operation. 
 
  6. Verify lubrication for bearings and other moving parts. 
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  7. Verify that manual and automatic volume control and fire and smoke dampers  
  in connected ductwork systems are in fully open position. 

 
  8. Disable automatic temperature-control operators, energize motor and adjust fan 

  to indicated rpm, and measure and record motor voltage and amperage. 
 
  9. Shut unit down and reconnect automatic temperature-control operators. 
 
  10. Remove and replace malfunctioning units and retest as specified above. 
 
 C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 

and equipment. 
 
 D. Prepare test and inspection reports. 
 
3.04  Adjusting 
 
 A. Adjust damper linkages for proper damper operation. 
 
 B. Comply with requirements in Section 23 05 93 Testing, Adjusting, and Balancing for 

HVAC for testing, adjusting, and balancing procedures. 
 
 
 

END OF SECTION 



 Section 26 00 16 
 Basic Electrical Requirements 

09/30/13    E9Y13702/26 00 16 

Part 1 General 
 
1.01  Related Sections 
 
  Requirements specified within this section apply to all sections in Division 26, 

ELECTRICAL. Work specified herein shall be performed as if specified in the 
individual sections. 

 
1.02  Design Requirements 
 
 A. All electronic boards as part of electrical equipment shall meet the atmospheric 

conditions of the space the equipment is installed in. All electronic boards which are 
not installed in a conditioned environment shall be fungus-resistant. 

 
 B. All electrical equipment shall be rated for the conditions the equipment is installed 

in. 
 
1.03  Standards, Codes, Permits, and Regulations 
 
 A. Perform all work; furnish and install all materials and equipment in full   accordance 

with the latest applicable rules, regulations, requirements, and   specifications of the 
following: 

 
  1. Local Laws and Ordinances. 
 
  2. State and Federal Laws. 
 
  3. National Electrical Code (NEC). 
 
  4. State Fire Marshal. 
 
  5. Underwriters' Laboratories (UL). 
 
  6. National Electrical Safety Code (NESC). 
 
  7. American National Standards Institute (ANSI). 
 
  8. National Electrical Manufacturer's Association (NEMA). 
 
  9. National Electrical CONTRACTOR'S Association (NECA) Standard of 

Installation. 
 
  10. Institute of Electrical and Electronics Engineers (IEEE). 
 
  11. Insulated Cable Engineers Association (ICEA). 
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  12. Occupational Safety and Health Act (OSHA). 
 
  13. National Electrical Testing Association (NETA). 
 
  14. American Society for Testing and Materials (ASTM). 
 
  15. Florida Building Code, including Miami-Dade County amendments. 
 
 B. Conflicts, if any, which may exist between the above items, will be resolved at the 

discretion of the ENGINEER. 
 
 C. Wherever the requirements of the Specifications or Drawings exceed those of the 

above items, the requirements of the Specifications or Drawings govern.  Code 
compliance is mandatory. Construe nothing in the Contract Documents as permitting 
work not in compliance with these codes. 

 
 D. Obtain all permits and pay all fees required by any governmental agency having 

jurisdiction over the work. Arrange all inspections required by these agencies. On 
completion of the work, furnish satisfactory evidence to the ENGINEER that the 
work is acceptable to the regulatory authorities having jurisdiction. 

 
1.04  Electrical Coordination 
 
 A. Work Provided Under this Contract: 
 
  1. See plans. 
 
  2. Contractor shall submit a Construction Sequence Plan to Owner and Engineer 

for approval prior to beginning work. 
 
  3. Contractor shall hire the services of Tradewinds Power (generator 

manufacturer) or Tradewinds Power approved Contractor, to re-wire the 
existing generator from 120/240V, 3-phase, Delta to 277/480V, 3-phase, Wye. 
After modifications, generator shall be load bank tested on-site by the 
manufacturer. Test shall include a "cold start" test, a two-hour full load test, 
and a one-step rated load pickup test in accordance with NFPA 110.  
Manufacturer shall provide a resistive load bank and make temporary 
connections for full load test.  

 
  4. Contractor shall hire the services of Air Compressor Works, Inc. or Air 

Compressor Works, Inc. approved Contractor, to re-wire existing Air 
Compressor 2 from 120/240V, 3-phase, Delta to 277/480V, 3-phase, Wye.  

 
 B.  Temporary Power: Provide temporary power for all office trailers and for all 

construction areas.  
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 C. Emergency Power: Provide temporary emergency power for maintenance facility 

during generator modification.   
 
1.05  Submittals 
 
 A. Quality Control Submittals: 
 
  1. Voltage Field Test Results. 
 
  2. Voltage Balance Report. 
 
  3. Equipment Line Current Report. 
 
  4. Factory test certification and reports for all major electrical equipment. 
 
  5. Site test certification and reports as specified in other Division 26, 

ELECTRICAL sections. 
 
  6. As part of the electrical submittal, the contractor shall provide a minimum of 

¼”=1’-0” scaled layout of the electrical equipment in the electrical room or 
major electrical equipment in a mechanical room showing sizes of all 
equipment and their spatial relationship. Non-electrical equipment shall be 
approved before finalizing the electrical layout in mechanical rooms. 

 
 B. The following information shall be provided for all electrical equipment: 
 
  1. A copy of each specification section, with addendum updates included, and all 

referenced and applicable sections, with addendum updates included, with each 
paragraph check-marked to indicate specification compliance or marked to 
indicate requested deviations from specification requirements. Check-marks 
(√) shall denote full compliance with a paragraph as a whole. If deviations 
from the specifications are indicated, and therefore requested by the 
Contractor, each deviation shall be underlined and denoted by a number in the 
margin to the right of the identified paragraph. The remaining portions of the 
paragraph not underlined shall signify compliance on the part of the Contractor 
with the specifications. The submittal shall be accompanied by a detailed, 
written justification for each deviation. 

 
  2. Electrical equipment submittals shall be made by specification section. Submit 

one package per specification section and do not group multiple specification 
sections under one submittal package. 

 
  3. Provide complete conduit and equipment layouts: a scaled plan layout of the 

electrical room(s) showing spatial relationships of all equipment as well as the 
overall size of the room. Minimum scale shall be ¼”=1’-0”. 
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  4. Provide a conduit plan for major power, instrumentation and control conduits, 

both interior and exterior, showing routing, size and stub up locations for 
buried or in slab conduits. 

 
1.06  Environmental Conditions 
 
 A. Electrical equipment in rooms designated as Classified by NFPA 70 (national 

electrical code) as Division 1 or Division 2 shall meet all requirements set forth for 
that classification as described in NEC article 500. 

 
 B. All outdoor electrical panel and instrumentation control panels, shall be mounted 

with supports to meet the local wind loading requirements, indicated or not on 
drawings. All panels shall be mounted steady and securely. 

 
1.07  Inspection of the Site and Existing Conditions 
 
 A. The Electrical Drawings were developed from past record drawings and information 

supplied by the OWNER. Verify all scaled dimensions prior to submitting bids. 
 
 B. Before submitting a bid, visit the site and determine conditions at the site and at all 

existing structures in order to become familiar with all existing conditions and 
electrical system which will, in any way or manner, affect the work required under 
this Contract. No subsequent increase in Contract cost will be allowed for additional 
work required because of the CONTRACTOR's failure to fulfill this requirement. 

 
 C. Carry out any work involving the shutdown of the existing services to any piece of 

equipment now functioning in existing areas at such time as to provide the least 
amount of inconvenience to the OWNER. Do such work when directed by the 
ENGINEER. 

 
 D. After award of Contract, locate all existing underground utilities at each area of 

construction activity. Protect all existing underground utilities during construction. 
Pay for all required repairs without increase in Contract cost, should damage to 
underground utilities occur during construction. 

 
1.08  Responsibility 
 
 A. The CONTRACTOR shall be responsible for: 
 
  1. Complete systems in accordance with the intent of these Contract Documents. 
 
  2. Coordinating the details of facility equipment and construction for all 

Specification Divisions which affect the work covered under Division 26, 
ELECTRICAL. 
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  3. Furnishing and installing all incidental items not actually shown or specified, 
but which are required by good practice to provide complete functional 
systems. 

 
  4. Coordinate with equipment supplier for dimensions of the equipment and ask 

the supplier to ship the equipment in section if the equipment is too large to 
enter the room (door) where the equipment will be installed. The cost to 
assembly the equipment at the job site shall be included in the bid price.  

 
1.09  Intent of Drawings 
 
 A. Electrical plan Drawings show only general location of equipment, devices, and 

raceway, unless specifically dimensioned. The CONTRACTOR shall be responsible 
for the proper routing of raceway, subject to the approval of the ENGINEER. 

 
 B. All electrical equipment sizes and characteristics have been based on manufacturer 

Cutler-Hammer. If the CONTRACTOR chooses to and is allowed to substitute, the 
CONTRACTOR shall be responsible for fitting all the equipment in the available 
space as shown on the Drawings. 

 
Part 2 Products 
 
2.01  General 
 
 A. Provide materials and equipment listed by UL wherever standards have been 

established by that agency. 
 
 B. Equipment Finish: 
 
  1. Provide manufacturers' standard finish and color, except where specific color is 

indicated. 
 
  2. If manufacturer has no standard color, provide equipment with ANSI No. 61, 

light gray color. 
 
Part 3 Execution 
 
3.01  General 
 
 A. Electrical Drawings show general locations of equipment, devices, and raceway, 

unless specifically dimensioned. 
 
 B. Install work in accordance with NECA Standard of Installation, unless otherwise 

specified. 
 



26 00 16 - 6  
Basic Electrical Requirements 

09/30/13    E9Y13702/26 00 16 

3.02  Rubber Mats 
 
  A three foot wide rubber mat shall be furnished and installed on the floor and in front of 

each switchgear, switchboard, and MCC assembly.  The mat shall be long enough to cover 
the full length of each line-up. The mat shall be 1/4 inch thick with beveled edges, canvas 
back, solid type with corrugations running the entire length of the mat.  The mat shall be 
guaranteed extra quality, free from cracks, blow holes, or other defects detrimental to their 
mechanical or electrical strength. The mat shall meet OSHA requirements and the 
requirements of ANSI/ASTM D-178 J6-7 for Type 2, Class 2 insulating matting. 

 
3.03  Load Balance 
 
 A. Drawings and Specifications indicate circuiting to electrical loads and distribution 

equipment. 
 
 B. Balance electrical load between phases as nearly as possible on switchboards, panel 

boards, motor control centers, and other equipment where balancing is required. 
 
 C. When loads must be reconnected to different circuits to balance phase loads, 

maintain accurate record of changes made, and provide circuit directory that lists 
final circuit arrangement. 

 
3.04  Checkout and Startup 
 
 A. Voltage Field Test: 
 
  1. Check voltage at point of termination of power company supply system to 

project when installation is essentially complete and is in operation. 
 
  2. Check voltage amplitude and balance between phases for loaded and unloaded 

conditions. 
 
  3. Record supply voltage (all three phases simultaneously on the same graph) for 

24 hours during normal working day. 
 
  4. Submit Voltage Field Test Report within 5 days of test. 
 
  5. Unbalance Corrections: 
 
   a. Make written request to power company to correct condition if balance 

(as defined by NEMA) exceeds 1 percent, or if voltage varies throughout 
the day and from loaded to unloaded condition more than plus or minus 4 
percent of nominal. 

 
   b. Obtain a written certification from a responsible power company official 

that the voltage variations and unbalance are within their normal 
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standards if corrections are not made. 
 
 B. Equipment Line Current Tests: 
 
  1. Check line current in each phase for each piece of equipment. 
 
  2. Make line current check after power company has made final adjustments to 

supply voltage magnitude or balance. 
 
  3. If any phase current for any piece of equipment is above rated nameplate 

current, prepare Equipment Line Phase Current Report that identifies cause of 
problem and corrective action taken. 

 
 C.  Startup: 
 
  1. Demonstrate satisfactory operation of all 480-volt electrical equipment.  

Participate with other trades in all startup activities. 
 
  2. Assist the Instrumentation and Control (I&C) Contractor in verifying signal 

integrity of all control and instrumentation signals. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  Scope of Work 
 
 A. The requirements of this specification shall apply to the new electrical distribution 

system at the SFRTA Hialeah Tri-Rail Maintenance Facility. The end result shall be 
a fully protected, and properly coordinated, system with proper arc flash safety labels 
and personal protective equipment recommendations. 

 
 B. Contractor shall furnish short-circuit and protective device coordination studies as 

described herein. The coordination study shall begin with the utility company's feeder 
protective device and include all of the electrical protective devices down to, and 
including, the main breaker and feeder circuit in each 208 Volt panelboard. The study 
shall also include power factor correction equipment, transformers and emergency 
and standby generators associated equipment and distribution switchgear. 

 
 C. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E - 

Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex 
D. 

 
1.02  References 
 
 A. The following is a list of standards that may be referenced in this section: 
 
  1. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
 
   a. IEEE 141 – Recommended Practice for Electric Power Distribution and 

Coordination of Industrial and Commercial Power Systems. 
 
   b. IEEE 241 – Recommended Practice for Electric Power Systems in 

Commercial Buildings. 
 
   c. IEEE 242: Recommended Practice for Protection and Coordination of 

Industrial and Commercial Power Systems. 
 
   d. IEEE 399: Recommended Practice for Industrial and Commercial Power 

System Analysis. 
 
   e. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit 

Breakers Used in Industrial and Commercial Power Systems. 
 
   f. IEEE 1584-2002: Guide for Performing Arc Flash Hazard Calculations. 
 
  2. American National Standards Institute (ANSI): 
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   a. C57.12.00, Standard General Requirements for Liquid-immersed 
Distribution, Power, and Regulating Transformers. 

 
   b. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers 

Used in Enclosures. 
 
   c. ANSI C37.010 – Standard Application Guide for AC High Voltage 

Circuit Breakers Rated on a Symmetrical Current Basis. 
 
   d. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, 

Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting 
Switches and Accessories. 

 
   e. ANSI C37.5 – Methods for Determining the RMS Value of a Sinusoidal 

Current Wave and Normal-Frequency Recovery Voltage, and for 
Simplified Calculation of Fault Currents. 

 
  3. National Fire Protection Association: 
 
   a. NFPA 70E: National Electrical Safety Code Chapter 1. 
 
   b. NFPA 70: National Electrical Code. 
 
  4. Occupational Safety & Health Administration (OSHA): 29-CFR, Part 1910, 

sub part S. 
 
1.03  Submittals 
 
  Shop drawings: the results of the short-circuit; protective device coordination and arc 

flash hazard analysis studies shall be summarized in a preliminary and final summary 
report. Submit five (5) three-ring binder bound copies of the complete preliminary 
and final study reports. The preliminary short circuit and device coordination study 
report shall be submitted within 30 days of notice to proceed and shall be a basis for 
approval of all other electrical equipment in the power distribution system.  The 
contractor is expected to review the results of the preliminary short circuit and device 
coordination study report against all other applicable shop drawings, including 
industrial control panels, prior to shop drawing submittal to coordinate appropriate 
fault duty ratings of all electrical equipment. The final short circuit and device 
coordination study report shall incorporate all comments from shop drawing 
submittals and include the arc-flash hazard analysis. The contractor shall ensure 
proper arc-flash warning labels are applied to all appropriate electrical equipment 
installed under this contract when the final study has been approved. 
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1.04  Quality Assurance 
 
 A. Short circuit, protective device coordination, and arc flash studies shall be prepared 

by the manufacturer furnishing the electrical power distribution equipment or a 
professional electrical engineer registered in the State of Florida, hired by the 
manufacturer, in accordance with IEEE 242 and IEEE 399. 

 
 B. Manufacturer shall have unit responsibility for the equipment and protective device 

coordination. 
 
1.05  Sequencing and Scheduling 
 
 A. An initial, complete short circuit and arc flash study must be submitted and reviewed 

before Engineer will approve Shop Drawings for switchgear, unit sub stations, 
breakers, MCC’S, switchboard, VFD’S, manufactured industrial control panels and 
circuit breaker panelboard equipment. Failure to do so will delay the approval of 
major equipment submittals. 

 
 B. The short circuit, protective device coordination and arc flash studies shall be 

updated prior to Project Substantial Completion. Utilize characteristics of as-installed 
equipment actual wire run lengths and materials. 

 
Part 2 Products 
 
2.01  General 
 
 A. Contractor shall furnish all field data as required for the power system studies. The 

Engineer performing the short-circuit, protective device coordination and arc flash 
hazard analysis studies shall furnish the Contractor with a listing of required data 
immediately after award of the contract. The Contractor shall expedite collection of 
the data to eliminate unnecessary delays and assure completion of the studies as 
required for final approval of the distribution equipment shop drawings and/or prior 
to the release of the equipment for manufacturing. 

 
 B. Source combination may include present and future utility supplies, motors, and 

generators. 
 
 C. Load data utilized may include existing and proposed loads obtained from Contract 

Documents provided by Owner or Contractor. 
 
 D. Equipment and component titles used in the studies shall be identical to the 

equipment and component titles shown on the Drawings. 
 
 E. Perform studies using digital computer with a software package such as SKM 

Power*Tools for Windows DAPPER, CAPTOR and ARC FLASH, or 
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approved equal. 
 
 F. Perform complete fault calculations for all busses on utility and generator power 

sources. Perform load flow and voltage drop studies for major feeders and loads with 
long feeder runs. Analysis shall include expected fault currents at industrial control 
panels manufactured in accordance with UL 508A and NEC article 409. 

 
 G. Fault source combinations shall include large motors, large transformers, utility and 

generator. 
 
 H. Utilize proposed and existing load data for the study obtained from Contract   

Documents and field survey. Coordinate with local power utility for available fault 
currents from utility services. 

 
 I. Existing Equipment: 
 
  1. Include fault contribution of existing motors, services, generators and 

equipment, as appropriate, in the study. 
 
  2. Obtain required existing equipment data from the field and FPL. 
 
 J. Provide a comprehensive report document containing the short circuit, device 

coordination and arc flash studies. As a minimum the report structure shall contain 
the following: 

 
  1. Executive Summary. 
 
  2. Methodology. 
 
  3. One Line Diagram(s). 
 
  4. Short Circuit Analysis. 
 
  5. Short Circuit Analysis Results/Conclusions/Recommendations. 
 
  6. Device Coordination Analysis. 
 
  7. Recommended protective devices settings. 
 
  8. Arc Flash Analysis. 
 
  9. Arc Flash PPE recommendations. 
 
2.02  Short Circuit Study 
 
 A. General: 
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  1. Use cable impedances based on copper conductors. Use actual conductor 

impedances if know. If unknown, use typical conductor impedances based on 
IEEE Standards 141, latest edition. 

 
  2. Use bus impedances based on copper bus bars. 
 
  3. Use cable and bus resistances calculated at 25 degrees C. 
 
  4. Use 600-volt cable reactances based on use of typical data of conductors to be 

used in this project. 
 
  5. Use transformer impedances 92.5 percent of "nominal" impedance based on 

tolerances specified in ANSI C57.12.00. 
 
 B. Provide: 
 
  1. Calculation methods and assumptions. 
 
  2. Selected base per unit quantities. 
 
  3. One-line diagrams annotated with results of short circuit analysis including: 
 
   a. Three phase, line-to-line and single line to ground faults. 
 
   b. Equipment Short Circuit Rating. 
 
  4. Source impedance data, including electric utility system and motor fault 

contribution characteristics. 
 
  5. DAPPER Short circuit report, demand load report, load flow report and input 

data reports. 
 
  6. Results, conclusions, and recommendations. 
 
 C. Calculate short circuit interrupting and momentary (when applicable) duties for an 

assumed symmetrical three-phase bolted fault, bolted line-to-ground fault, and bolted 
line-to-line fault at each: 

 
  1. Electric utility's supply termination point. 
 
  2. Main breakers, generator breakers and feeder breakers. 
 
  3. Low voltage switchgear, switchboard and/or distribution panelboard. 
 
  4. Unit substations. 
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  5. Motor control centers. 
 
  6. Standby generator. 
 
  7. Automatic Transfer Switch (if applicable). 
 
  8. All branch circuit panelboards. 
 
  9. Variable Frequency Drives. 
 
  10. Industrial control panels manufactured in accordance with UL 508A and NEC 

article 409. 
 
  11. Other significant locations throughout the system. 
 
  12. Future load contributions as shown on one-line diagram. 
 
 D. Protective Device Evaluation: 
 
  1. Evaluate equipment and protective devices and compare to short circuit ratings 

Verify all equipment, main breakers, ATS, and protective devices are applied 
within their ratings. 

 
  2. Adequacy of switchgear, switchboards, motor control centers, unit substations 

and panelboard bus bar bracing to withstand short-circuit stresses. 
 
  3. Adequacy of transformer windings to withstand short-circuit stresses. 
 
  4. Cable and busway sizes for ability to withstand short-circuit heating besides 

normal load currents. 
 
  5. Notify Owner in writing, of existing, circuit protective devices improperly 

rated for the calculated available fault current. 
 
 E. Through the General Contractor, furnish expected fault currents for industrial control 

panels, constructed and installed under other divisions and specifications of this 
contract, to the panel builder for his coordination with meeting the requirements of 
UL 508A and NEC article 409. 

 
2.03  Protective Device Coordination Study 
 
 A. Proposed protective device coordination time-current curves for distribution system, 

graphically displayed on log-log scale paper. Time Current Curve plots from SKM 
CAPTOR program are acceptable. 
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 B. Each curve sheet to have title and one-line diagram with legend identifying the 
specific portion of system associated with time-current curves on that sheet. 

 
 C. Terminate device characteristic curves at a point reflecting maximum symmetrical or 

asymmetrical fault current to which device is exposed. 
 
 D. Identify device associated with each curve by manufacturer type, function, and, if 

applicable, tap, time delay, and instantaneous settings recommended. 
 
 E. Perform device coordination on time-current curves for low voltage distribution 

system(s). 
 
 F. Provide Individual protective device time-current characteristics on log-log paper or 

software generated graphs. 
 
 G. Plot Characteristics on Curve Sheets: 
   
  1. Electric utility's relays or protective device (if applicable). 
 
  2. Electric utility's fuses including manufacturer's minimum melt, total clearing, 

tolerance, and damage bands (if applicable). 
 
  3. Medium voltage equipment relays (if applicable). 
 
  4. Medium and low voltage fuses including manufacturer's minimum melt, total 

clearing, tolerance, and damage bands. 
 
  5. Low voltage equipment circuit breaker trip devices, including manufacturer’s 

tolerance bands. 
 
  6. Transformer full-load current, magnetizing inrush current, and ANSI 

transformer withstand parameters. 
 
  7. Transformer damage curves. 
 
  8. Conductor damage curves. 
 
  9. ANSI transformer with stand parameters. 
 
  10. Significant symmetrical and asymmetrical fault currents. 
 
  11. Ground fault protective devices and settings (if applicable). 
 
  12. Pertinent motor starting characteristics and motor damage points. 
 
  13. Pertinent generator short circuit decrement curve and generator damage point. 
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  14. Circuit breaker panelboard main breakers, where appropriate. 
 
  15. Motor circuit protectors for major motors. 
 
 H. Provide adequate time margins between device characteristics such that selective 

operation is provided, while providing proper protection. 
 
 I.  Primary Protective Device Settings for Delta-Wye Connected Transformer: 
 
  1. Secondary Line-to-Ground Fault Protection: Primary protective device 

operating band within the transformer's characteristics curve, including a point 
equal to 58 percent of ANSI C57.12.00 withstand point. 

 
  2. Secondary Line-To-Line Faults: 16 percent current margin between primary 

protective device and associated secondary device characteristic curves. 
 
 J.  Separate medium voltage relay characteristics curves from curves for other devices 

by at least 0.4-second time margin. 
 
2.04  Arc Flash Analysis 
 
 A. Perform incident energy calculations in accordance with IEEE 1584-2002 Guide for 

Performing Arc Flash Hazard Calculations for all equipment analyzed in the short 
circuit study. Tabular results and recommended labels from SKM ARC FLASH are 
acceptable. 

 
 B. When appropriate, the short circuit calculations and the clearing times of the phase 

overcurrent devices will be retrieved from the short-circuit and coordination study 
model. 

 
 C. The flash protection boundary and the incident energy shall be calculated at all 

significant locations in the electrical distribution system (switchboards, switchgear, 
motor-control centers, panelboards, bussway and unit substations, variable frequency 
drives, industrial control panels) where work could be performed on energized parts. 

 
 D. The Arc-Flash Hazard Analysis shall include all medium voltage, low voltage and 

significant locations in 240 volt and 208 volt systems fed from transformers equal to 
or greater than 125 kVA. Arc-Flash Hazard Analysis on low voltage systems 120V 
and below is not required. 

 
 E. Safe working distances shall be specified for calculated fault locations based upon 

the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2. 
 
 F. The Arc Flash Hazard analysis shall include calculations for maximum and minimum 

contributions of fault current magnitude. The minimum calculation shall assume that 
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the utility contribution is at a minimum and shall assume a minimum motor load. 
Conversely, the maximum calculation shall assume a maximum contribution from 
the utility and shall assume motors to be operating under full-load conditions. 

 
 G. Arc flash computation shall include both line and load side of main breaker 

calculations, where necessary. 
 
 H. Arc Flash calculations shall be based on actual overcurrent protective device clearing 

time. Maximum clearing time will be capped at 2 seconds based on IEEE 1584-2002 
section B.1.2. 

 
 I. Furnish recommendations for Personal Protective Equipment, in accordance with 

OSHA standards, and proper labels to be located on the electrical equipment in 
accordance with NEC Article 110.16. 

 
 J. Use manufacturer data for: enclosure type; gap between exposed conductors or buss 

way; grounding type; number of phases and connection; and working distance. 
 
2.05  Tabulations 
 
 A. Input Data: 
  1. Utility three-phase and line-to-ground available contribution with associated 

X/R ratios. 
 
  2. Short circuit reactances of rotating machines and associated X/R ratios. 
 
  3. Cable type, construction, size, quantity per phase, length, impedance and 

conduit type. 
 
  4. Bus data, including impedance. 
 
  5. Transformer primary & secondary voltages, winding configurations, kVA 

rating, impedance, and X/R ratio. 
 
 B. Short Circuit Data: 
 
  1. Source fault impedance and generator contributions. 
 
  2. X to R ratios. 
 
  3. Asymmetry factors. 
 
  4. Motor contributions. 
 
  5. Short circuit kVA. 
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  6. Symmetrical and asymmetrical fault currents. 
 
 C. Recommended Protective Device Settings: 
 
  1. Phase and ground relays: 
 
   a. Relay name. 
 
   b. Device number. 
 
   c. Description. 
 
   d. TCC catalog number. 
 
   e. Short circuit ratings. 
 
   f. Current transformer ratio. 
 
   g. Current tap. 
 
   h. Time dial setting (as applicable). 
 
   i. Instantaneous pickup setting (as applicable). 
 
   j. Ground fault setting (as applicable). 
 
   k. Specialty, non-overcurrent device settings. 
 
   l. Recommendations on improved relaying systems, if applicable. 
 
  2. Circuit Breakers: 
 
   a. Breaker name. 
 
   b. Breaker Description. 
 
   c. Model number. 
 
   d. TCC catalog number. 
 
   e. Short circuit rating. 
 
   f. Frame/Sensor rating. 
 
   g. Adjustable pickups and time delays (long time, short time, ground). 
 



26 00 17 -11  
Electrical Systems Analysis 

09/30/13    E9Y13702/26 00 17 
 

   h. Adjustable time-current characteristic. 
 
   i. Adjustable instantaneous pickup. 
 
   j. Recommendations on improved trip systems, if applicable. 
 
  3. Motor Circuit Protectors (MCP): 
 
   a. MCP name. 
 
   b. MCP Description. 
 
   c. Model number. 
 
   d. TCC catalog number. 
 
   e. Short circuit rating. 
 
   f. Frame/Sensor rating. 
 
   g. Instantaneous settings. 
 
  4. Fuses: 
 
   a. Fuse name. 
 
   b. Fuse Description. 
 
   c. Model number. 
 
   d. TCC catalog number. 
 
   e. Short circuit rating. 
 
   f. Fuse rating. 
 
 D. Incident energy and flash protection boundary calculations. 
 
  1. Arcing fault magnitude 
 
  2. Device clearing time 
 
  3. Duration of arc 
 
  4. Arc flash boundary 
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  5. Working distance 
 
  6. Incident energy 
 
  7. Hazard Risk Category 
 
  8. Recommendations for arc flash energy reduction 
 
2.06  Study Analyses 
 
 A. Written Summary: 
 
  1. Scope of studies performed. 
 
  2. Explanation of bus and branch numbering system. 
 
  3. Prevailing conditions. 
 
  4. Selected equipment deficiencies. 
 
  5. Results of short circuit and coordination studies. 
 
  6. Comments or suggestions. 
 
 B. Suggest changes and additions to equipment rating and/or characteristics. 
 
 C. Notify Engineer in writing of existing circuit protective devices improperly rated for 

new fault conditions. 
 
Part 3 Execution 
 
3.01  General 
 
 A. Adjust relay and protective device settings according to values established by   

coordination study. 
 
 B. Make minor modifications to equipment as required to accomplish conformance with 

the short circuit and protective device coordination studies. 
 
 C. Notify Engineer in writing of any required major equipment modifications. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
 A. The following is a list of standards that may be referenced in this section: 
 
  1. American National Standards Institute (ANSI): 
 
   a. C55,1, Standard for Shunt Power Capacitors. 
 
   b. C62.11, Standard for Metal-Oxide Surge Arrestors for AC Circuits. 
 
   c. Z55.1, Gray Finishes for Industrial Apparatus and Equipment. 
 
  2. American Society for Testing and Materials (ASTM): 
 
   a. A167, Standard Specification for Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate, Sheet, and Strip. 
 
   b. A240, Standard Specification for Heat-Resisting Chromium and 

Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure 
Vessels. 

 
   c. A570, Standard Specification for Steel, Sheet, and Strip, Carbon, Hot-

Rolled, Structural Quality. 
 
  3. Federal Specifications (FS): 
 
   a. W-C-596, Connector, Receptacle, Electrical. 
 
   b. W-S-896E, Switches, Toggle, Flush Mounted. 
 
  4. National Electrical Contractor's Association, Inc. (NECA): 5055, Standard of 

Installation. 
 
  5. National Electrical Manufacturers Association (NEMA): 
 
   a. 250, Enclosures for Electrical Equipment (1000 Volts Maximum). 
 
   b. AB 1, Molded Case Circuit Breakers and Molded Case Switches. 
 
   c. CP I, Shunt Capacitors. 
 
   d. ICS 2, Industrial Control Devices, Controllers, and Assemblies. 
 
   e. KS 1, Enclosed Switches. 
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   f. LA I, Surge Arrestors. 
 
   g. PB 1, Panelboards. 
 
   h. ST 20, Dry-Type Transformers for General Applications. 
 
   i. WD I, General Requirements for Wiring Devices. 
 
  6. National Fire Protection Association (NFPA): 70, National Electrical Code 

(NEC). 
 
  7. Underwriters Laboratories, Inc. (UL): 
 
   a. 67, Standard for Panelboards. 
 
   b. 98, Standard for Enclosed and Dead-Front Switches. 
 
   c. 198C, Standard for Safety High-Intermpting-Capacity Fuses, Current-

Limiting Types. 
 
   d. 198E, Standard for Class Q Fuses. 
 
   e. 486E, Standard for Equipment Wiring Terminals. 
 
   f. 489, Standard for Molded Case Circuit Breakers and Circuit Breaker 

Enclosures. 
 
   g. 508, Standard for Industrial Control Equipment. 
 
   h. 810, Standard for Capacitors. 
 
   i. 943, Standard for Ground-Fault Circuit Interrupters. 
 
   j. 1059, Standard for Terminal Blocks. 
 
   k. 1561, Standard for Dry-Type General-Purpose and Power Transformers. 
 
1.02  Submittals 
 
 A. Shop Drawings: 
 
  1. Device boxes for use in hazardous areas. 
 
  2. Junction and pull boxes used at, or below, grade. 
 
  3. Hardware. 
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  4. Terminal junction boxes. 
 
  5. Panelboards and circuit breaker data. 
 
  6. Fuses. 
 
  7. Contactors. 
 
  8. Transformers. 
 
  9. All other miscellaneous material part of this project. 
 
  10. Wire pulling compound. 
 
 B. Quality Control Submittals: Test Report: Sound test certification for dry type power 

transformers (O to 600-volt, primary). 
 
1.03  Quality Assurance 
 
 A. UL Compliance: Materials manufactured within scope of Underwriters Laboratories 

shall conform to UL Standards and have an applied UL listing mark. 
 
 B. Hazardous Areas: Materials and devices shall be specifically approved for hazardous 

areas of the class, division, and group shown and of a construction that will ensure 
safe performance when properly used and maintained. 

 
 C. Contractor may use an “or equal” product and manufacturer for the products and 

manufacturers called for in these specifications. If the Contractor proposes to use an 
“or equal”, product or manufacturer, other than those listed in the specifications, 
approval from the Engineer of Record must be obtained prior to bidding. 

 
1.04  Spare Parts 
 
  Furnish, tag, and box for shipment and storage the following spare parts: Fuses, 0 to 

600 Volts: Six of each type and each current rating installed. 
 

Part 2 Products 
 
2.01  Outlet and Device Boxes 
 
 A. Sheet Steel: One-piece drawn type, zinc- or cadmium-plated. 
 
 B. Not Used 
 
 C. Cast Aluminum: 
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  1. Material: 
 
   a. Box: Cast, copper-free aluminum. 
 
   b. Cover: Gasketed, weatherproof, cast copper-free aluminum with stainless 

steel screws. 
 
  2. Hubs: Threaded. 
 
  3. Lugs: Cast mounting. 
 
  4. Manufacturers: 
 
   a. Crouse-Hinds; Type FS-SA or FD-SA or approved equal. 
 
   b. Appleton; Type FS or FD or approved equal. 
 
 D. Not Used 
 
 E. Nonmetallic: 
 
  1. Box: PVC. 
 
  2. Cover: PVC, weatherproof, with stainless steel screws. 
 
  3. Manufacturer: Carlon; Type FS or FD, with Type E98 or E96 covers or 

approved equal. 
 
2.02  Junction and Pull Boxes 
 
 A. Outlet Boxes Used as Junction or Pull Box: As specified under Article OUTLET 

AND DEVICE BOXES. 
 
 B. Large Sheet Steel Box: NEMA 250, Type 1. 
 
  1. Box: Code-gauge, galvanized steel. 
 
  2. Cover: Full access, screw type. 
 
  3. Machine Screws: Corrosion-resistant. 
 
 C. Large Cast Metal Box: NEMA 250, Type 4. 
 
  1. Box: Cast malleable iron, hot-dip galvanize finished, with drilled and tapped 

conduit entrances. 



26 05 00 - 5  
Basic Electrical Materials and Methods 

09/30/13    E9Y13702/26 05 00 

 
  2. Cover: Hinged with screws. 
 
  3. Hardware and Machine Screws: ASTM A167, Type 316 stainless steel. 
 
  4. Manufacturers, Surface Mounted Type: 
   a. Crouse-Hinds; Series W or approved equal. 
 
   b. O.Z./Gedney; Series Y or approved equal. 
 
  5. Manufacturers, Recessed Type: 
 
   a. Crouse-Hinds; Type WJBF or approved equal. 
 
   b. O.Z./Gedney; Series YR or approved equal. 
 
 D. Large Stainless Steel Box: NEMA 250, Type 4X. 
 
  1. Box: 14-gauge, ASTM A240, Type 304 stainless steel. 
 
  2. Cover: Hinged with screws. 
 
  3. Hardware and Machine Screws: ASTM A167, Type 304 stainless steel. 
 
  4. Manufacturers: 
 
   a. Hoffman Engineering Co. or approved equal 
 
   b. Robroy Industries or approved equal. 
 
 E. Large Steel Box: NEMA 250, Type 4. 
 
  1. Box: 12-gauge steel, with white enamel painted interior and gray primed 

exterior, over phosphated surfaces, with final ANSI Z55.1, No. 61 gray enamel 
on exterior surfaces. 

 
  2. Cover: Hinged with screws. 
 
  3. Hardware and Machine Screws: ASTM A167, Type 316 stainless steel. 
 
  4. Manufacturers: 
 
   a. Hoffman Engineering Co. or approved equal 
 
   b. Robroy Industries or approved equal. 
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 F. Large Nonmetallic Box: 
 
  1. NEMA 250, Type 4X. 
 
  2. Box: High-impact, fiberglass-reinforced polyester or engineered thermoplastic, 

with stability to high heat. 
  3. Cover: Hinged with screws. 
 
  4. Hardware and Machine Screws: ASTM A167, Type 316 stainless steel. 
 
  5. Conduit hubs and mounting lugs. 
 
  6. Manufacturers: 
 
   a. Crouse-Hinds; Type NJB or approved equal. 
 
   b. Carlon; Series N, C, or H or approved equal. 
 
   c. Robroy Industries or approved equal. 
 
 G. Concrete Box: 
 
  1. Box: Reinforced, cast concrete. 
 
  2. Cover: Cast iron. 
 
  3. Cover Marking: ELECTRICAL, TELEPHONE, or as shown. 
 
  4. Manufacturers: 
 
   a. Brooks Products Inc.; No. 36/36T or approved equal. 
 
   b. Qwikset; W 17 or approved equal. 
 
2.03  Floor Boxes – Not Used 
 
2.04  Telephone Terminal Cabinet (TTC) – Not Used 
 
2.05  Wiring Devices 
 
 A. Switches: 
 
  1. NEMA WD I and FS W-S-896E. 
 
  2. Specification grade, totally-enclosed, ac type, with quiet tumbler switches and 

screw terminals. 
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  3. Capable of controlling 100 percent tungsten filament and fluorescent lamp 

loads. 
 
  4. Rating: 20 amps, 120/277 volts. 
 
  5. Color: 
 
   a. Office Areas: Ivory. 
 
   b. Other Areas: Brown. 
 
  6. Switches with Pilot Light: 125-volt, neon light with red jewel, or lighted toggle 

when switch is ON. 
 
  7. Manufacturers: 
 
   a. Bryant or approved equal. 
 
   b. Leviton or approved equal. 
 
   c. Hubbell or approved equal. 
 
   d. Pass and Seymour or approved equal. 
 
   e. Arrow Hart or approved equal. 
 
 B. Receptacle, Single and Duplex: 
 
  1. NEMA WD 1 and FS W-C-596. 
 
  2. Specification grade, two-pole, three-wire grounding type with screw type wire 

terminals suitable for No. 10 AWG. 
 
  3. High strength, thermoplastic base color. 
 
  4. Color: 
 
   a. Office Areas: Ivory. 
 
   b. Other Areas: Brown. 
 
  5. Contact Arrangement: Contact to be made on two sides of each inserted blade 

without detent. 
 
  6. Rating: 125 volts, NEMA WD 1, Configuration 5-20R, 20 amps. 
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  7. Manufacturers: 
 
   a. Bryant or approved equal. 
 
   b. Leviton or approved equal. 
   c. Hubbell or approved equal. 
 
   d. Pass and Seymour or approved equal. 
 
   e. Sierra or approved equal. 
 
   f. Arrow Hart or approved equal. 
 
 C. Receptacle, Ground Fault Circuit Interrupter: Duplex, specification grade, tripping at 

5 mA. 
 
  1. Color: Ivory. 
 
  2. Rating: 125 volts, NEMA WD 1, Configuration 5-20R, 20 amps, capable of 

interrupting 5,000 amps without damage. 
 
  3. Size: For 2-inch by 4-inch outlet boxes. 
 
  4. Standard Model: NEMA WD 1 with No. 12 AWG copper USE/RHH/RHW-

XLPE insulated pigtails and provisions for testing. 
 
  5. Feed-Through Model: NEMA WD 1, with No. 12 AWG copper 

USE/RHH/RHW-XLPE insulated pigtails and provisions for testing. 
 
  6. Manufacturers: 
 
   a. Pass and Seymour or approved equal. 
 
   b. Bryant or approved equal. 
 
   c. Leviton or approved equal. 
 
   d. Hubbell or approved equal. 
 
   e. Arrow Hart or approved equal. 
 
 D. Receptacle, Special-Purpose: 
 
  1. Rating and number of poles as indicated or required for anticipated purpose. 
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  2. Matching plug with cord-grip features for each special-purpose receptacle. 
 
 E. Multioutlet Surface Raceway System: Three-wire grounding receptacles, spaced on 

6-inch centers with insulated grounding conductor to each receptacle. 
 
  1. Color: Gray with black receptacles. 
  2. Manufacturers: 
 
   a. Plugmold; 2000 or approved equal. 
 
   b. Walker; Duct 2GW or approved equal. 
 
2.06  Device Plates 
 
 A. General: Sectional type plates not permitted. 
 
 B. Plastic: 
 
  1. Material: Specification grade, 0.10-inch minimum thickness, noncombustible, 

thermosetting. 
 
  2. Color: To match associated wiring device. 
 
  3. Mounting Screw: Oval-head metal, color matched to plate. 
 
 C. Metal: 
 
  1. Material: Specification grade, one-piece, 0.040-inch nominal thickness stainless 

steel. 
 
  2. Finish: ASTM A167, Type 302/304, satin. 
 
  3. Mounting Screw: Oval-head, finish matched to plate. 
 
 D. Cast Metal: 
 
  1. Material: Malleable ferrous metal, with gaskets. 
 
  2. Screw: Oval-head stainless steel. 
 
 E. Engraved: 
 
  1. Character Height: 3/16 inch. 
 
  2. Filler: Black. 
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 F. Weatherproof: 
 
  1. For Receptacles: Gasketed, cast metal or stainless steel, with individual cap 

over each receptacle opening. 
 
  2. Mounting Screw: Stainless steel. 
   a. Cap Spring: Stainless steel. 
 
   b. Manufacturers: 
 
    1) General Electric or approved equal. 
 
    2) Bryant or approved equal. 
 
    3) Hubbell or approved equal. 
 
    4) Sierra or approved equal. 
 
    5) Pass and Seymour or approved equal. 
 
    6) Crouse-Hinds; Type WLRD or WLRS or approved equal. 
 
    7) Bell or approved equal. 
 
    8) Arrow Hart or approved equal. 
 
  3. For Switches: Gasketed, cast metal incorporating external operator for  internal 

switch. 
 
   a. Mounting Screw: Stainless steel. 
 
   b. Manufacturers: 
 
    1) Crouse-Hinds; DS-181 or DS-185 or approved equal. 
 
    2) Appleton; FSK-LVTS or FSK-IVS or approved equal. 
 
 G. Raised Sheet Metal: 1/2-inch high zinc- or cadmium-plated steel designed for one-

piece drawn type sheet steel boxes. 
 
2.07  Lighting and Power Distribution Panelboard (LP, IP, and PP Panel) 
 
 A. NEMA PB I, NFPA 70, and UL 67, including panelboards installed in motor control 

equipment. 
 
 B. Panelboards and Circuit Breakers: Suitable for use with 75 degrees C wire at full 
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NFPA 70, 75 degrees C ampacity. 
 
 C. Short-Circuit Current Equipment Rating: Fully rated; series connected unacceptable. 
 
 D. Rating: If not otherwise shown in plans. Applicable to a system with available short-

circuit current of 25,000 amperes rms symmetrical at 208Y/120 or 120/240 volts and 
65,000 amperes rms symmetrical at 480Y/277 volts. 

 
 E. Where ground fault interrupter circuit breakers are indicated or required by code: 5 

mA trip, 10,000 amps interrupting capacity circuit breakers. 
 
 F. Cabinet: As shown on plans. 
 
 G. Bus Bar: 
 
  1. Material: Copper, full sized throughout length. 
 
  2. Provide for mounting of future circuit breakers along full length of bus 

regardless of number of units and spaces shown. Machine, drill, and tap as 
required for current and future positions. 

 
  3. Neutral: Insulated, rated 150 percent of phase bus bars with at least one 

terminal screw for each branch circuit. 
 
  4. Ground: Copper, installed on panelboard frame, bonded to box with at least one 

terminal screw for each circuit. 
 
  5. Lugs and Connection Points: 
 
   a. Suitable for either copper or aluminum conductors. 
 
   b. Solderless main lugs for main, neutral, and ground bus bars. 
 
   c. Subfeed or through-feed lugs as shown. 
 
  6. Bolt together and rigidly support bus bars and connection straps on molded 

insulators. 
 
 H. Circuit Breakers: 
 
  1. NEMA AB 1 and UL 489. 
 
  2. Thermal-magnetic, quick-make, quick-break, molded case, of the indicating 

type showing ON/OFF and TRIPPED positions of operating handle. 
 
  3. Noninterchangeable, in accordance with NFPA 70. 
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  4. Locking: Provisions for handle padlocking, unless otherwise shown. 
 
  5. Type: Bolt-on circuit breakers in all panelboards. 
 
  6. Multipole circuit breakers designed to automatically open all poles when an 

overload occurs on one pole. 
 
  7. Do not substitute single-pole circuit breakers with handle ties for multipole 

breakers. 
 
  8. Do not use tandem or dual circuit breakers in normal single-pole spaces. 
 
  9. Ground Fault Interrupter: 
 
   a. Equip with conventional thermal-magnetic trip and ground fault sensor 

rated to trip in 0.025 second for a 5-milliampere ground fault (UL 943, 
Class A sensitivity). 

 
   b. Sensor with same rating as circuit breaker and a push-to-test button 
 
 I. Metering (Panelboard Hvlp-1): 
 
  1. Panelboard HVLP-1 shall have integral microprocessor based metering 

equipment. 
 
  2. The meter shall be UL and RoHS compliant. 
 
  3. Meter shall be designed for multifunction electrical measurement on 3 phase 

power systems. 
 
  4. The measured energy consumption shall be retained in non-volatile 

ferromagnetic memory. 
 
  5. The power meter shall support alerts for low power factor (phase current or 

voltage miss-wired), current over range, voltage over range, and frequency out 
of range. 

 
  6. The meter shall be able to monitor and display phase and average current and 

voltage, frequency, phase and average power factor,  and phase and total power 
(apparent, reactive, and real) 

 
  7. The meter shall meet the accuracy requirements of ANSI C12.20 (Class 0.5%) 

and IEC62053-22 Class .5S for real power and energy and Class 2 for reactive 
power and energy accuracy specifications. 
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  8. The meter shall provide true RMS measurements of voltage, phase to neutral 
and phase to phase; current, per phase. 

 
  9. The meter shall provide sampling at 42 samples per cycle on all channels 

measured readings simultaneously. 
 
  10. Meter shall provide update rate for parameters of 1 second. 
 
  11. The meter shall include a multi-line backlit LCD display showing measured 

parameters as well as alarm functions and pulse output. 
 
  12. An IP40 faceplate rating shall be available for the meter. 
 
  13. The meter shall include 1 optional independent communication port. 
 
  14. The meter shall provide user configured fixed window or sliding window 

demand.  This shall allow the user to set up the particular utility demand profile. 
 
  15. Readings and peak for kW, kVAR, and kVA  shall be calculated using utility 

demand features. 
 
  16. The power meter shall have demand measurement programmable for up to 6 

sub-intervals of 10 seconds to 546 minutes duration. 
 
  17. The meter shall be capable of operating on a power supply of 90 to 600 Volts 

AC and 125 to 300 Volts DC. 
 
  18. The power meter shall have separate control power inputs such that may be 

powered from a different service than it measures. 
 
  19. Meter shall be able to be stored in (-40 to +85) degrees C and (-10 to +60) 

degrees C for the display. 
 
  20. Operating temperature for the meter shall be (-30 to +70) degrees C and (10 to 

50) degrees C for the display. 
 
  21. Panelboard shall be type Eaton Pow-R-Line IQ35M or approved equal 
 
 J. Manufacturers: 
 
  1. Eaton or approved equal 
 
  2. Or approved equal or approved equal. 
 
2.08  Not Used 
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2.09  Circuit Breaker, Individual, 0 To 600 Volts 
 
 A. NEMA AB I, UL 489 listed for use at location of installation. 
 
 B. Minimum Interrupt Rating: As shown or as required. 
 C. Thermal-magnetic, quick-make, quick-break, indicating type, showing ON/OFF and 

TRIPPED indicating positions of the operating handle. 
 
 D. Suitable for use with 75 degrees C wire at full NFPA 70, 75 degrees C ampacity. 
 
 E. Locking: Provisions for padlocking handle. 
 
 F. Multipole breakers to automatically open all poles when an overload occurs on one-

pole. 
 
 G. Enclosure: NEMA 250, Type 12, Industrial Use, 4X - outdoors, wet locations and 

corrosive areas, unless otherwise shown. 
 
 H. Interlock: Enclosure and switch shall interlock to prevent opening cover with    

switch in the ON position. 
 
 I. Do not provide single-pole circuit breakers with handle ties where multipole    circuit 

breakers are shown. 
 
2.10  Fused Switch, Individual, 0 To 600 Volts 
 
 A. UL 98 listed for use and location of installation. 
 
 B. NEMA KS 1 and UL 98 Listed for application to system with available short   circuit 

current of 22,000 amps rms symmetrical. 
 
 C. Quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type    with 

external markings clearly indicating ON/OFF positions. 
 
 D. Suitable for use with 75 degrees C wire at full NFPA 70, 75 degrees C    ampacity. 
 
 E. Fuse mountings shall reject Class H fuses and accept only current-limiting    fuses 

specified. 
 
 F. Enclosure: NEMA 250, Type 12, Industrial Use, 4X - outdoors, wet locations and 

corrosive areas, unless otherwise shown. 
 
 G. Interlock: Enclosure and switch to prevent opening cover with switch in the    ON 

position. 
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2.11  Nonfused Switch, Individual, 0 To 600 Volts 
 
 A. NEMA KS 1. 
 
 B. Quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type    with 

external markings clearly indicating ON/OFF positions. 
 C. Suitable for use with 75 degrees C wire at full NFPA 70, 75 degrees C ampacity. 
 
 D. Enclosure: NEMA 250, Type 12, industrial use, 4X- outdoors, wet locations and 

corrosive areas, unless otherwise shown. 
 
 E. Interlock: Enclosure and switch to prevent opening cover with switch in the ON 

position. 
 
2.12  Fuse, 0 To 600 Volts 
 
 A. Current-limiting, with 200,000 ampere rms interrupting rating. 
 
 B. Provide to fit mountings specified with switches and features to reject Class H fuses. 
 
 C. Motor and Transformer Circuits, 0- to 600-Volt: 
 
  1. Amperage: 0 to 600. 
 
  2. UL 198E, Class RK-1, dual element, with time delay. 
 
  3. Manufacturers: 
 
   a. Bussmann; Type LPS-RK or approved equal. 
 
   b. Littlefuse; Type LLS-RK or approved equal. 
 
 D. Motor and Transformer Circuits, 0- to 250-Volt: 
 
  1. Amperage: 0 to 600. 
 
  2. UL 198E, Class RK-1, dual element, with time delay. 
 
  3. Manufacturers: 
 
   a. Bussmann; Type LPN-RK or approved equal. 
 
   b. Littlefuse; Type LLN-RK or approved equal. 
 
 E. Feeder and Service Circuits, 0- to 600-Volt: 
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  1. Amperage: 0 to 600. 
 
  2. UL 198E, Class RK-I, dual element, with time delay. 
 
  3. Manufacturers: 
 
   a. Bussmann; Type LPS-RK or approved equal. 
 
   b. Littlefuse; Type LLS-RK or approved equal. 
 
 F. Feeder and Service Circuits, O- to 250-Volt: 
 
  1. Amperage: 0 to 600. 
 
  2. UL 198E, Class RK-I, dual element, with time delay. 
 
  3. Manufacturers: 
 
   a. Bussmann; Type LPN-RK or approved equal. 
 
   b. Littleluse; Type LLN-RK or approved equal. 
 
 G. Feeder and Service Circuits, 0- to 600-Volt: 
 
  1. Amperage: 601 to 6,000. 
 
  2. UL 198C, Class L, double O-rings and silver links. 
 
  3. Manufacturers: 
 
   a. Bussmann; Type KRP-C or approved equal. 
 
   b. Littlefuse; Type KLPC or approved equal. 
 
2.13  Pushbutton, Indicating Light, and Selector Switches 
 
 A. Contact Rating: NEMA ICS 2, Type A600. 
 
 B. Selector Switch Operating Lever: Standard. 
 
 C. Indicating Lights: Push-to-test. 
 
 D. Pushbutton Color: 
 
  1. ON or START: Black. 
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  2. OFF or STOP: Red. 
 
 E. Pushbuttons and selector switches lockable in the OFF position where indicated. 
 
 F. Legend Plate: 
 
  1. Material: Aluminum. 
 
  2. Engraving: 11 character/spaces on one line, 14 character/spaces on each of two 

lines, as required, indicating specific function. 
 
  3. Letter Height: 7/64 inch. 
 
 G. Manufacturers: 
 
  1. Heavy-Duty, Oiltight Type: 
 
   a. General Electric; Type CR 104P or approved equal. 
 
   b. Square D; Type T or approved equal. 
 
   c. Cutler-Hammer; Type 10250T or approved equal. 
 
  2. Heavy-Duty, Watertight, and Corrosion-Resistant Type: 
 
   a. Square D; Type SK or approved equal. 
 
   b. General Electric; Type CR 104P or approved equal. 
 
   c. Cutler-Hammer; Type E34 or approved equal. 
 
   d. Crouse-Hinds; Type NCS or approved equal. 
 
2.14  Terminal Junction Box 
 
 A. Cover: Hinged, unless otherwise shown. 
 
 B. Terminal Blocks: Provide separate connection point for each conductor entering or 

leaving box. Spare Terminal Points: 25 percent. 
 
 C. Interior Finish: Paint with white enamel or lacquer. 
 
2.15  Terminal Block (0 To 600 Volts) 
 
 A. UL 486E and UL 1059. 
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 B. Size components to allow insertion of necessary wire sizes. 
 
 C. Capable of termination of all control circuits entering or leaving equipment, panels, or 

boxes. 
 
 D. Screw clamp compression, dead front barrier type, with current bar providing direct 

contact with wire between the compression screw and yoke. 
 
 E. Yoke, current bar, and clamping screw of high strength and high conductivity metal. 
 
 F. Yoke shall guide all strands of wire into terminal. 
 
 G. Current bar shall ensure vibration-proof connection. 
 
 H. Terminals: 
 
  1. Capable of wire connections without special preparation other than stripping. 
 
  2. Capable of jumper installation with no loss of terminal or rail space. 
 
  3. Individual, rail mounted. 
 
 I. Marking system allowing use of preprinted or field-marked tags. 
 
 J. Manufacturers: 
 
  1. Weidmuller or approved equal. 
 
  2. Ideal or approved equal. 
 
  3. Electrovert or approved equal. 
 
2.16  Magnetic Control Relay 
 
 A. NEMA ICS 2, Class A600 (600 volts, 10 amps continuous, 7,200VA make, 720VA 

break), industrial control with field convertible contacts. 
 
 B. Time Delay Relay Attachment: 
 
  1. Pneumatic type, timer adjustable from 0.2 to 60 seconds (minimum). 
 
  2. Field convertible from ON delay to OFF delay and vice versa. 
 
 C. Latching Attachment: Mechanical latch having unlatching coil and coil clearing 

contacts. 
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 D. Manufacturers: 
 
  1. Cutler-Hammer; Type M-600 or approved equal. 
 
  2. General Electric; Type CR120B or approved equal. 
 
2.17  Reset Timer 
 
 A. Drive: Synchronous motor, solenoid operated clutch. 
 
 B. Mounting: Semiflush, panel. 
 
 C. Contacts: 10-amp, 120-volt. 
 
 D. Manufacturers: 
 
  1. Eagle Signal; Bulletin 125 or approved equal. 
 
  2. Automatic Timing and Controls; Bulletin 305 or approved equal. 
 
2.18  Elapsed Time Meter 
 
 A. Drive: Synchronous motor. 
 
 B. Range: 0 to 99,999.9 hours, nonreset type. 
 
 C. Mounting: Semiflush, panel. 
 
 D. Manufacturers: 
 
  1. General Electric; Type 240, 2-1/2-inch Big Look or approved equal. 
 
  2. Eagle Signal; Bulletin 705 or approved equal. 
 
2.19  Magnetic Contactor 
 
 A. NEMA ICS 2, UL 508. 
 
 B. Electrically operated, electrically held. 
 
 C. Main Contacts: 
 
  1. Power driven in one direction with gravity dropout. 
 
  2. Silver alloy with wiping action and arc quenchers. 
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  3. Continuous-duty, rated 30 amperes, 600-volt. 
 
  4. Three-pole. 
 
 D. Control: Two-wire. 
 
 E. One normally open and one normally closed auxiliary contacts rated 10 amperes at 

480-volt. 
 
 F. Enclosure: NEMA 250, Type 12, unless otherwise shown. 
 
 G. Manufacturers: 
 
  1. Westinghouse; Class A211 or approved equal. 
 
  2. General Electric; CR 353 or approved equal. 
 
  3. Allen-Bradley; Bulletin 500 Line or approved equal. 
 
2.20  Magnetic Lighting Contactor 
 
 A. NEMA ICS 2, UL 508. 
 
 B. Electrically operated by dual-acting, single coil mechanism. 
 
 C. Inherently interlocked and electrically held in both OPEN and CLOSED position. 
 
 D. Main Contacts: 
 
  1. Power driven in both directions. 
 
  2. Double-break, continuous-duty, rated 20 amperes, 600 volts, withstand rating 

of 22,000 amps rms symmetrical at 250 volts. 
 
  3. Marked for electric discharge lamps, tungsten, and general-purpose loads. 
 
  4. Position not dependent on gravity, hooks, latches, or semi-permanent magnets. 
 
  5. Capable of operating in any position. 
 
  6. Visual indication for each contact. 
 
 E. Auxiliary contact relay for three-wire control. 
 
 F. One normally open and one normally closed auxiliary contacts rated 10 amperes at 

480-volt. 
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 G. Fully rated neutral plate. 
 
 H. Provision for remote pilot lamp with use of auxiliary contacts. 
 
 I. Clamp type, self-rising terminal plates for solderless connections. 
 J. Enclosure: NEMA 250, Type 12, Dust-Tight, Drip-Tight, Industrial Use, unless 

otherwise shown. 
 
 K. Manufacturers: 
 
  1. ASCO or approved equal. 
 
  2. Westinghouse; Class A202 or approved equal. 
 
  3. General Electric; Class 360 or approved equal. 
 
2.21  Industrial Capacitors 
 
 A. UL 810, NEMA CP1, ANSI C55.1, and NFPA 70, Article 460. 
 
 B. Enclosed, outdoor, weatherproof, three-phase capacitor units containing internally 

mounted, indicating type, high interrupting-capacity, current  limiting fuses and 
discharge resistors. 

 
 C. Units containing PCB dielectric fluid are unacceptable.  
 
 D. Kilovar Ratings: 
 
  1. Kilovar ratings of capacitors connected to individual motor circuits were 

selected based on expected motor power factor. 
 
  2. Check motor nameplate and manufacturer's power factor and no-load current 

data for actual motor installed. 
 
  3. Reduce capacitor kVAR if required, so the size does not exceed the   motor 

manufacturer's recommended maximum size, and so it does not exceed the 
value required to raise motor no-load power factor to 0.95. 

 
  4. Manufacturers: 
 
   a. ABB or approved equal. 
 
   b. Square D or approved equal. 
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2.22  Thermostat 
 
 A. Rating: 7.4 amps continuous, 44 amps locked rotor current at 120 volts and 3.7 amps 

continuous, 22 amps locked rotor current at 240 volts. 
 
 B. Line voltage, single-stage, treated to resist corrosion, dust, dirt, and humidity    with 

sealed SPDT contacts. 
 C. Heating Adjustment Range: 35 to 100 degrees F. 
 
 D. Cooling or Ventilating Adjustment Range: 70 to 140 degrees F. 
 
 E. Manufacturer: Honeywell; Type T631F1084 or approved equal. 
 
2.23  Dry Type Transformer (0- To 600-Volt Primary) 
 
 A. UL 1561, NEMA ST 20, unless otherwise indicated. 
 
 B. Self-cooled, two-winding, UL K-4 rated for nonlinear loads.  
 
 C. Insulation Class and Temperature Rise: Manufacturer's standard. 
 
 D. Core and Coil: 
 
  1. Encapsulated for single-phase units 1/2 to 25 kVA and for three-phase  units 3 

to 15 kVA. 
 
  2. Thermosetting varnish impregnated for single-phase units 37.5 kVA and  above, 

and for three-phase units 30 kVA and above. 
 
 E. Enclosure: 
 
  1. Single-Phase, 3 to 25 kVA: NEMA 250, Type 3R, non-ventilated. 
 
  2. Single-Phase, 37-1/2 kVA and Above: NEMA 250, Type 2, ventilated. 
 
  3. Three-Phase, 3 to 15 kVA: NEMA 250, Type 3R, nonventilated. 
 
  4. Three-Phase, 30 kVA and Above: NEMA 250, Type 2, ventilated. 
 
  5. Outdoor Transformers: NEMA 250, Type 3R. 
 
 F. Wall Bracket: For single-phase units, 15 to 37-1/2 kVA, and for three-phase units, 15 

to 30 kVA. 
 
 G. Voltage Taps: 
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  1. Single-Phase, 3 to 10 kVA: Four 2-1/2 percent, full capacity; two above  and 
two below normal voltage rating. 

 
  2. Single-Phase, 15 kVA and Above: Four 2-1/2 percent, full capacity; two above 

and two below normal voltage rating. 
 
  3. Three-Phase, 3 to 15 kVA: Four 2-1/2 percent, full capacity; two above and 

two below normal voltage rating. 
 
  4. Three-Phase, 30 kVA and Above: Four 2-1/2 percent, full capacity; two above 

and two below normal voltage rating. 
 
 H. Impedance: 4.5 percent minimum on units 75 kVA and larger. 
 
 I. Maximum Sound Level: NEMA ST 20: 
 
  1. 40 decibels for 0 to 9 kVA. 
 
  2. 45 decibels for 10 to 50 kVA. 
 
  3. 50 decibels for 51 to 150 kVA. 
 
  4. 55 decibels for 151 to 300 kVA. 
 
  5. 60 decibels for 301 to 500 kVA. 
 
 J. Vibration Isolators: 
 
  1. Rated for transformer's weight. 
 
  2. Isolation Efficiency: 99 percent, at fundamental frequency of sound emitted by 

transformer. 
 
  3. Less Than 30 kVA: Isolate entire unit from structure with external vibration 

isolators. 
 
  4. 30 kVA and Above: Isolate core and coil assembly from transformer enclosure 

with integral vibration isolator. 
 
 K. Manufacturers: 
 
  1. Eaton or approved equal. 
 
  2. Square D or approved equal. 
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2.24  Low Voltage, Secondary Surge Protective Equipment 
 
 A. NEMA LA1, ANSI C62. 11. 
 
 B. Surge Capacitor: 
 
  1. Impregnated with non-PCB, biodegradable dielectric fluid. 
 
  2. Integral discharge resistor which will drain residual voltage to 50 volts crest in 

less than I minute after disconnection from circuit. 
 
 C. Arrestor: High strength metal oxide valve elements enclosed in high strength, 

corrosion resistant, molded resin housing. 
 
 D. Equip capacitor and arrestor with mounting nipple, flat washer, and nut suitable for 

knockout or bracket mounting. 
 
2.25  Support and Framing Channels 
 
 A. Material: All Areas: Aluminum 
 
 B. Finish: All Areas: Aluminum 
 
 C. Inserts: Continuous. 
 
 D. Beam Clamps: Gray cast iron. 
 
 E. Manufacturers: 
 
  1. B-Line or approved equal. 
 
  2. Unistrut or approved equal. 
 
2.26  Nameplates 
 
 A. Material: Laminated plastic. 
 
 B. Attachment Screws: Stainless steel. 
 
 C. Color: White, engraved to a black core. 
 
 D. Engraving: 
 
  1. Pushbuttons/Selector Switches: Name of drive controlled on one, two, or three 

lines, as required. 
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  2. Panelboards: Panelboard designation, service voltage, and phases. 
 
 E. Letter Height: 
 
  1. Pushbuttons/Selector Switches: 1/8 inch. 
 
  2. Panelboards: 1/4 inch. 
 
2.27  Surge Protective Device 
 
 A. This section describes the material and installation requirements for transient voltage 

surge suppression devices (TVSS) or surge protective device (SPD) in switchboards, 
panelboards, main breaker, and motor control centers for the protection of all AC 
electrical circuits. 

 
 B. SPD shall be listed and component recognized in accordance with UL 1449 3rd 

edition and UL 1283. 
 
 C. SPD shall be installed and warranted by and shipped from the electrical distribution 

equipment manufacturer’s factory. 
 
 D. SPD shall provide surge current diversion paths for all modes of protection; L-L, L-

N, L-G, N-G in WYE systems, and L-L, L-G in DELTA systems. 
 
 E. SPD shall be modular in design.  Each module shall be fused with a surge rated fuse. 
 
 F. A UL approved disconnect switch shall be provided as a means of disconnect in the 

switchboard device only. 
 
 G. SPD shall meet or exceed the following criteria: 
 
  1. Maximum surge current capability (single pulse rated) shall be: 
 
   a. Service entrance switchboard 300kA 
 
   b. Branch panelboards & MCC: 200kA 
 
   c. Branch panelboards: 100kA 
 
  2. UL 1449 Listed and Recognized Component Suppression Voltage Ratings shall 

not exceed the following: 
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   Voltage   L-N  L-G  N-G 
   208Y/120  700V  700V  700V 
   480Y/277  1200V  1200V  1200V 
 
 H. SPD shall be UL labeled with a 20kA I-nominal (ensuring UL 96A compliance), 

200kA Short Circuit Current Rating (SCCR), and labeled as a Type 1 device. 
 
 I. SPD shall be provided with 1 set of NO/NC dry contacts, visual LED diagnostics and 

indications. 
 
 J. SPD shall have a warranty for a period of five years, incorporating unlimited 

replacements of suppressor parts if they are destroyed by transients during the 
warranty period.  Warranty will be the responsibility of the electrical distribution 
equipment manufacturer. 

 
 K. Manufactures are:  
 
  1. Cutler Hammer or approved equal. 
 
  2. General Electric or approved equal. 
 
  3. Siemens or approved equal. 
 
  4. Square D Company or approved equal. 
 
  5. Current Technology or approved equal. 
 
 
2.28  Gas Detector 
 
 A. System Controller: 
 
  1. The system shall be a single point gas monitoring and alarming system in a 

NEMA 4X, UL listed enclosure for Nitric Oxide to be mounted in the 
maintenance facility. The system shall have integral relays, a horn for local 
alarming purposes, plus a failure alarm relay contact. Local LEDs (3) shall  
provide alarm status. Plug-in sensors for Oxygen and all common toxic and 
combustible gases shall be interchangeable without any reprogramming of the 
system. 

 
  2. The unit will display the monitored gas value on  a 1.5 inch minimum height, 

ultra-bright, 3 digit LED display, and also have a separate display for the gas 
name and engineering units. 4-20 mA and RS-485 (Modbus protocol) outputs 
will be provided. 

 
  3. The sensor shall be temperature compensated and intelligent to minimize drift 
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and maintenance intervals, and will be mounted in the (floor, breathing, or 
ceiling) zone. The contractor will provide a one year supply of spare parts, 
calibration gas and kit, system start-up and training of owners’ personnel.  The 
controller shall be SensAlert 4channel, as manufactured in the USA by 
Sensidyne, LP in Clearwater, Florida or approved equal. 

 
 B. Remote Diesel Exhaust Smoke Sensor: 
 
  1. The Sensor Head shall be Intrinsically Safe to minimize installation-maintenance 

costs and employ temperature compensated, hot-swappable smart sensors, with 
non-volatile memory for all operating parameters. Predictive Sensor Failure 
function will be provided. The Universal Transmitter must automatically 
recognize and set-up for Electrochemical, Catalytic, and Infrared Gas Sensors. 

 
  2. The Nitric Oxide Transmitter and Sensor shall be performace tested and listed 

by FM and/or UL for Class 1 Division 2, Groups A, B, C and D atmospheres. 
 
  3. A large, menu-driven graphic display for Gas Name or type, measured value, 

units, and maintenance functions, password protected per the ISA Standard, 
shall be provided. (LEDs will confirm interface actions and annunciate the 
standard and optional alarm relays.) 

 
  4. The transmitter must perform continuous diagnostics and produce user 

configurable alarms including Value, TWA, and PSF, with one (four) standard 
relay(s) and a warning on the current loop. A 4-20 mA output capable of 
driving 600 Ω at 24 VDC transmitter terminal voltage is required. 

 
  5. The Vendor shall furnish a priced spare parts list for two years operation and a 

calibration kit with one year’s gas supply. A factory technician will commission 
the system and train the owner’s personnel. 

 
  6. The gas detection shall be SensAlert Plus, as manufactured in the USA by 

Sensidyne, LP in Clearwater, Florida or approved equal. 
 

Part 3 Execution 
 
3.01  General 
 
  Install equipment in accordance with NECA 5055. 
 
3.02  Outlet And Device Boxes 
 
 A. Install suitable for conditions encountered at each outlet or device in the wiring or 

raceway system, sized to meet NFPA 70 requirements. 
 
 B. Size: 
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  1. Depth: Minimum 2 inches, unless otherwise required by structural conditions. 
Box extensions not permitted. Hollow Masonry Construction: Install with 
sufficient depth such that conduit knockouts or hubs are in masonry void space. 

 
  2. Ceiling Outlet: Minimum 4-inch octagonal sheet steel device box, unless 

otherwise required for installed fixture. 
 
  3. Switch and Receptacle: Minimum 2-inch by 4-inch sheet steel device box. 
 
 C. Locations: 
 
  1. Drawing locations are approximate. 
 
  2. To avoid interference with mechanical equipment or structural features, relocate 

outlets as directed by ENGINEER. 
 
  3. Light Switch: Install on lock side of doors. 
 
  4. Light Fixture: Install in symmetrical pattern according to room layout unless 

otherwise shown. 
 
 D. Mounting Height: 
 
  1. General: 
 
   a. Measured to centerline of box. 
 
   b. Where specified heights do not suit building construction or finish, mount 

as directed by ENGINEER. 
 
  2. Light Switch: 48 inches above floor. 
 
  3. Thermostat: 54 inches above floor. 
 
  4. Telephone Outlet: 6 inches above counter tops or 18 inches above floor. 
 
  5. Wall Mounted Telephone Outlet: 52 inches above floor. 
 
  6. Convenience Receptacle: 
 
   a. General Interior Areas: 18 inches above floor. 
 
   b. General Interior Areas (Counter Tops): Install device plate bottom or side 

flush with top of splashback, or 6 inches above countertops without 
splashback. 
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   c. Industrial Areas, Workshops: 48 inches above floor. 
 
   d. Outdoor, All Areas: 24 inches above finished grade. 
 
  7. Special-Purpose Receptacle: 54 inches above floor or as shown. 
 
 E. Install plumb and level. 
 
 F. Flush Mounted: 
 
  1. Install with concealed conduit. 
 
  2. Install proper type extension rings or plaster covers to make edges of boxes 

flush with finished surface. 
 
  3. Holes in surrounding surface shall be no larger than required to receive box. 
 
 G. Support boxes independently of conduit by attachment to building structure or 

structural member. 
 
 H. Install bar hangers in frame construction, or fasten boxes directly with wood screws 

on wood, bolts and expansion shields on concrete or brick, toggle bolts on hollow 
masonry units, and machine screws threaded into steelwork. 

 
 I. Threaded studs driven in by powder charge and provided with lock washers and nuts 

are acceptable in lieu of expansion shields. 
 
 J. Provide plaster rings where necessary. 
 
 K. Boxes embedded in concrete or masonry need not be additionally supported.  
 
 L. Install stainless steel mounting hardware in industrial areas. 
 
 M. Boxes Supporting Fixtures: Provide means of attachment with adequate strength to 

support fixture. 
 
 N. Open no more knockouts in sheet steel device boxes than are required; seal unused 

openings. 
 
 O. Not Used 
 
 P. Box Type (Rigid Aluminum Raceway System): Cast aluminum.  
 
 Q. Box Type (Nonmetallic Raceway System): 
 
  1. Corrosive Locations: Nonmetallic. 
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  2. Exposed Raceways: Nonmetallic. 
 
  3. Concealed Raceways: Nonmetallic. 
 
  4. Concrete Encased Raceways: Nonmetallic. 
 
 R. Not Used 
 
3.03  Junction and Pull Boxes 
 
 A. Install where shown and where necessary to terminate, tap-off, or redirect  multiple 

conduit runs. 
 
 B. Install pull boxes where necessary in raceway system to facilitate conductor 

installation. 
 
 C. Install in conduit runs at least every 150 feet or after the equivalent of three right-

angle bends. 
 
 D. Use outlet boxes as junction and pull boxes wherever possible and allowed by 

applicable codes. 
 
 E. Installed boxes shall be accessible. 
 
 F. Do not install on finished surfaces. 
 
 G. Install plumb and level. 
 
 H. Support boxes independently of conduit by attachment to building structure or 

structural member. 
 
 I. Install bar hangers in frame construction, or fasten boxes directly with wood screws 

on wood, bolts and expansion shields on concrete or brick, toggle bolts on hollow 
masonry units, and machine screws or welded threaded studs on steelwork. 

 
 J. Threaded studs driven in by powder charge and provided with lock washers and nuts 

are acceptable in lieu of expansion shields. 
 
 K. Boxes embedded in concrete or masonry need not be additionally supported. 
 
 L. At or Below Grade: 
 
  1. Install boxes for below grade conduits flush with finished grade in locations 

outside of paved areas, roadways, or walkways. 
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  2. If adjacent structure is available, box may be mounted on structure surface just 
above finished grade in accessible but unobtrusive location. 

 
  3. Obtain ENGINEER's written acceptance prior to installation in paved areas, 

roadways, or walkways. 
 
  4. Use boxes and covers suitable to support anticipated weights. 
 
 M. Flush Mounted: 
 
  1. Install with concealed conduit. 
 
  2. Holes in surrounding surface shall be no larger than required to receive box. 
 
  3. Make edges of boxes flush with final surface. 
 
 N. Mounting Hardware: 
 
  1. Noncorrosive Interior Areas: Zinc Plated Steel. 
 
  2. All Other Areas: 316 Stainless Steel. 
 
 O. Location/Type: 
 
  1. Finished, Indoor, Dry: NEMA 250, Type 1. 
 
  2. Unfinished, Indoor, Dry: NEMA 250, Type 12. 
 
  3. Unfinished, Indoor and Outdoor, Wet and Corrosive: NEMA 250, Type 4X. 
 
  4. Unfinished, Indoor and Outdoor, Wet, Dust, or Oil: NEMA 250, Type 13. 
 
  5. Unfinished, Indoor and Outdoor, Hazardous: NEMA 250, Type 7 and Type 9, 

where indicated. 
 
  6. Underground Conduit: Concrete Encased. 
 
  7. Corrosive Locations: Nonmetallic. 
 
3.04  Telephone Terminal Cabinet (TTC) – Not Used 
 
3.05  Telephone Outlet – Not Used 
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3.06  Wiring Devices 
 
 A. Switches: 
 
  1. Mounting Height: See Paragraph OUTLET AND DEVICE BOXES. 
 
  2. Install with switch operation in vertical position. 
 
  3. Install single-pole, two-way switches such that toggle is in up position when 

switch is on. 
 
 B. Receptacles: 
 
  1. Install with grounding slot down except where horizontal mounting is shown, in 

which case install with neutral slot up. 
 
  2. Ground receptacles to boxes with grounding wire only. 
 
  3. Weatherproof Receptacles: 
 
   a. Install in cast aluminum box. 
 
   b. Install such that hinge for protective cover is above receptacle opening. 
 
  4. Ground Fault Interrupter: Install feed-through model at locations where ground 

fault protection is specified for "downstream" conventional receptacles. 
 
  5. Special-Purpose Receptacles: Install in accordance with manufacturer's 

instructions. 
 
 C. Multioutlet Surface Raceway System: 
 
  1. Install in accordance with manufacturer's instructions. 
 
  2. Wire alternate outlets to each circuit where two-circuit, three-wire supply is 

shown. 
 
3.07  Device Plates 
 
 A. Securely fasten to wiring device; ensure a tight fit to the box. 
 
 B. Flush Mounted: Install with all four edges in continuous contact with finished wall 

surfaces without use of mats or similar materials. Plaster fillings will not be 
acceptable. 

 
 C. Surface Mounted: Plate shall not extend beyond sides of box unless plates have no 
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sharp corners or edges. 
 
 D. Install with alignment tolerance to box of 1/16 inch. 
 
 E. Engrave with designated titles. 
 
 F. Types (Unless Otherwise Shown): 
 
  1. Office: Stainless Steel. 
 
  2. Exterior: Weatherproof. 
 
  3. Interior: 
 
   a. Flush Mounted Boxes: Stainless Steel. 
 
   b. Surface Mounted, Cast Metal Boxes: Cast metal. 
 
   c. Surface Mounted, Sheet Steel Boxes: Stainless Steel. 
 
   d. Surface Mounted, Nonmetallic Boxes: Plastic. 
 
3.08  Pushbutton, Indicating Light, and Selector Switch 
 
 A. Heavy-Duty, Oiltight Type: Locations (Unless Otherwise Shown): Nonhazardous, 

indoor, dry locations, including motor control centers, control panels, and individual 
stations. 

 
 B. Heavy-Duty, Watertight, and Corrosion-Resistant Type: 
 
  1. Locations (Unless Otherwise Shown): Nonhazardous, outdoor, or   normally 

wet areas. 
 
  2. Mounting: NEMA 250, Type 4X enclosure. 
 
3.09  Terminal Junction Box 
 
 A. Install in accordance with Paragraph JUNCTION AND PULL BOXES. 
 
 B. Label each block and terminal with permanently attached, nondestructible tag. 
 
 C. Do not install on finished outdoor surfaces. 
 
 D. Location: 
 
  1. Finished, Indoor, Dry: NEMA 250, Type 1. 
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  2. Unfinished, Indoor, Dry: NEMA 250, Type 12. 
 
  3. Unfinished, Indoor and Outdoor, Wet and Corrosive: NEMA 250, Type 4X. 
 
  4. Unfinished, Indoor and Outdoor, Wet, Dust, or Oil: NEMA 250, Type 13. 
 
3.10  Lighting and Power Distribution Panelboard 
 
 A. Install securely, plumb, in-line and square with walls. 
 
 B. Install top of cabinet 6 feet above floor unless otherwise shown. 
 
 C. Provide typewritten circuit directory for each panelboard. 
 
3.11  Industrial Capacitors 
 
  Provide suitable hangers or mounting brackets for wall or ceiling mounting. 
 
3.12  Dry Type Transformer (0- To 600-Volt Primary) 
 
 A. Load external vibration isolator such that no direct transformer unit metal is in direct 

contact with mounting surface. 
 
 B. Provide moisture-proof, flexible conduit for electrical connections. 
 
 C. Connect voltage taps to achieve (approximately) rated output voltage under normal 

plant load conditions. 
 
 D. Provide wall brackets for single-phase units, 15 to 167-1/2 kVA, and three-phase 

units, 15 to 112 kVA. 
 
3.13  Support and Framing Channel 
 
 A. Install where required for mounting and supporting electrical equipment and raceway 

systems. 
 
 B. Interior and Exterior Areas: 
 
  1. Supports for Rigid Aluminum Conduits shall be Aluminum. 
 
  2. All other interior applications shall utilize 316 Stainless Steel. 
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3.14  Motor Surge Protection 
 
 A. Ground in accordance with NFPA 70. 
 
 B. Low Voltage: Ground terminals to equipment bus. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
 A. The following is a list of standards that may be referenced in this section: 
 
  1. American National Standards Institute (ANSI): 386, Standard for Separable 

Insulated Connector Systems for Power Distribution Systems Above 600V. 
 
  2. American Society for Testing and Materials (ASTM): 
 
   a. A167, Standard Specification for Stainless and Heat Resisting Chromium-

Nickel-P1ated Steel Plate, Sheet, and Strip. 
 
   b. B3, Standard Specification for Soft or Annealed Copper Wire. 
 
   c. B8, Standard Specification for Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft. 
 
   d. B263, Standard Test Method for Determination of Cross- Sectional Area 

of Stranded Conductors. 
 
  3. Association of Edison Illuminating Companies (AEIC): 
 
   a. CS 5, Crosslinked Polyethylene Insulated Shielded Power Cables Rated 5 

Through 35 kV. 
 
   b. CS 6, Ethylene- Propylene-Rubber-Insulated Shielded Power Cables 

Rated 5 Through 69 kV. 
 
  4. Insulated Cable Engineer's Association, Inc. (ICEA): T-29-250, Procedure for 

Conducting Vertical Cable Tray Flame Test With a Theoretical Heat Input of 
210,000 Btu/hour. 

 
  5. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
 
   a. 48, Standard Test Procedures and Requirements or High-Voltage 

Alternating Current Cable Terminations. 
 
   b. 404, Standard for Cable Joints for Use with Extruded Dielectric Cable 

Rated 5,000V through 46,000V and Cable Joints for Use with Laminated 
Dielectric Cable Rated 2,500V through 500,000V. 

 
  6. National Electrical Contractors Association, Inc. (NECA): 5055, Standard of 

Installation. 
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  7. National Electrical Manufacturers' Association (NEMA): 
 
   a. CC 1, Electric Power Connectors for Substations. 
 
   b. WC 3, Rubber-insulated Wire and Cable for the Transmission and 

Distribution of Electrical Energy. 
 
   c. WC 5, Thermoplastic Insulated Wire and Cable for the Transmission and 

Distribution of Electrical Energy. 
 
   d. WC 7, Crosslinked-Thermosetting-Polyethylene-lnsulated Wire and Cable 

for the Transmission and Distribution of Electrical Energy. 
 
   e. WC 8, Ethylene-Propylene-Rubber Insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy. 
 
   f. WC 55, Instrumentation Cables and Thermocouple Wire. 
 
  8. National Fire Protection Association (NFPA): 70, National Electrical Code 

(NEC). 
 
  9. Underwriters Laboratories, Inc. (UL): 
 
   a. 13, Standard for Safety Power-Limited Circuit Cables. 
 
   b. 44, Standard for Safety Rubber-Insulated Wires and Cables. 
 
   c. 62, Standard for Safety Flexible Cord and Fixture Wire. 
 
   d. 486A, Standard for Safety Wire Connector and Soldering Lugs for Use 

with Copper Conductors. 
 
   e. 486B, Standard for Safety Wire Connectors and Soldering Lugs for Use 

with Aluminum Conductors. 
 
   f. 510, Standard for Safety Insulating Tape. 
 
   g. 854, Standard for Safety Service-Entrance Cables. 
 
   h. 910, Standard for Safety Test Method for Fire and Smoke Characteristics 

of Electrical and Optical-Fiber Cables Used in Air Handling Spaces. 
 
   i. 1072, Standard for Safety Medium-Voltage Power Cables. 
 
   j. 1277, Standard for Safety Electrical Power and Control Tray Cables with 

Optional Optical-Fiber Members. 
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   k. 1581, Standard for Safety Reference Standard for Electrical Wires, 
Cables, and Flexible Cords. 

 
1.02  Submittals 
 
 A. Shop Drawings: 
 
  1. Wire and cable descriptive product information. 
 
  2. Wire and cable accessories descriptive product information. 
 
  3. Cable fault detection system descriptive product information. 
 
  4. Manufactured wiring systems descriptive product information. 
 
  5. Manufactured wire systems rating information. 
 
  6. Manufactured wire systems dimensional drawings. 
 
  7. Manufactured wire systems special fittings. 
 
 B. Quality Control Submittals: 
 
  1. Certified Factory Test Report for conductors 600 volts and below. 
 
  2. Certified Factory Test Report per AEIC CS6, including AEIC qualification 

report for conductors above 600 volts. 
 
1.03  UL Compliance 
 
 A. Materials manufactured within scope of Underwriters Laboratories shall conform to 

UL Standards and have an applied UL listing mark. 
 

Part 2 Products 
 
2.01  Conductors 600 Volts and Below 
 
 A. Conform to applicable requirements of NEMA WC 3, WC 5, and WC 7. 
 
 B. Conductor Type: 
 
  1. 120- and 277-Volt Lighting, No. 10 AWG and Smaller: Stranded copper. 
 
  2. 120-Volt Receptacle Circuits, No. 10 AWG and Smaller: Stranded copper. 
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  3. All Other Circuits: Stranded copper. 
 
 C. Insulation: Type THHN/THWN, except for sizes No. 6 and larger, with XHHW 

insulation. 
 
 D. Direct Burial and Aerial Conductors and Cables: 
 
  1. Type USE/RHH/RHW insulation, UL t(54 listed, Type RHW-2/USE-2. 
 
  2. Conform to physical and minimum thickness requirements of NEMA WC 3. 
 
 E. Flexible Cords and Cables: 
 
  1. Type SOW-A50 with ethylene propylene rubber insulation in accordance with 

UL 62. 
 
  2. Conform to physical and minimum thickness requirements of NEMA WC 8. 
 
 F. Cable Tray Conductors and Cables: Type TC. 
 
2.02  Conductors Above 600 Volts 
 
 A. EPR Insulated Cable: 
 
  1. Extrusion: Single-pass, triple-tandem, of conductor screen, insulation, and 

insulation screen. 
 
  2. Type: 5 kV, shielded, UL 1072, Type MV-90. 
 
  3. Conductors: Copper, concentric lay Class B round stranded in accordance with 

ASTM B3, ASTM B8, and ASTM B263. 
 
  4. Conductor Screen: Extruded, semiconducting ethylene-propylene rubber in 

accordance with NEMA WC 8 and AEIC CS 6. 
 
  5. Insulation: 133 percent insulation level, ethylene-propylene-rubber (EPR), 

containing no polyethylene in accordance with NEMA WC 8, and AEIC CS 6. 
 
  6. Insulation Thickness: 90 mils, 5 kV, nominal. 
 
  7. Insulation Screen: Thermosetting, semiconducting ethylene-propylene rubber 

(EPR), extruded directly over insulation in accordance with NEMA WC 8, and 
AEIC CS 6. 

 
  8. Metallic Shield: Uncoated, copper shielding tape helically applied with 17-1/2 

percent minimum overlap. 
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  9. Jacket: Extruded polyvinyl chloride (PVC) compound applied over the metallic 
shield in accordance with NEMA WC 8. 

 
  10. Operating Temperature: 90 degrees C continuous normal operations, 130 

degrees C emergency operating conditions, and 250 degrees C short-circuit 
conditions. 

 
  11. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Pirelli Wire and Cable or approved equal. 
 
   c. Cablec Corp. or approved equal. 
 
   d. Southwire or approved equal. 
 
2.03  600-Volt Rated Cable 
 
 A. General: 
 
  1. Type: TC, meeting requirements of UL 1277, including Vertical Tray Flame 

Test at 20,000 Btu/hr, and NFPA 70, Article 340, or UL 13 Listed Power 
Limited Circuit Cable meeting requirements of NFPA 70, Article 725. 

 
  2. Permanently and legibly marked with manufacturer's name, maximum working 

voltage for which cable was tested, type of cable, and UL listing mark. 
 
  3. Suitable for installation in open air, in cable trays, or conduit. 
 
  4. Minimum Temperature Rating: 90 degrees C dry locations, 75 degrees C wet 

locations. 
 
  5. Overall Outer Jacket: PVC, flame-retardant, sunlight- and oil-resistant. 
 
 B. Wire and Connectors: Cable shall be rated for 600 volts and shall meet the 

requirements below: 
 
  1. Conductors shall be stranded. 
 
  2. All wire shall be brought to the job in unbroken packages and shall bear the 

data of manufacturing; not older than 12 months. 
 
  3. Type of wire shall be XHHW or THHN, rated 75 degrees C suitable for wet 

locations except where required otherwise by the drawings. 
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  4. No wire smaller than No. 12 gauge shall be used unless specifically indicated. 
 
  5. Conductor metal shall be copper. 
 
  6. All conductors shall be megger tested after installation and insulation must be in 

compliance with the Insulated Power Cable Engineers Association Minimum 
Values of Insulation Resistance. 

 
 C. Type l-Multiconductor Control Cable: 
 
  1. Conductors: 
 
   a. No. 14 AWG, seven-strand copper. 
 
   b. Insulation: 15-mil PVC with 4-mil nylon. 
 
   c. UL 1581 listed as Type THHN/THWN rated VW-I. 
 
   d. Conductor group bound with spiral wrap of barrier tape 
 
   e. Color Code: In accordance with NEMA WC 5, Method 1,  Sequence K-

2. 
 
  2. Cable: Passes the ICEA T-29-520 210,000 Btu/hr Vertical Tray Flame Test. 
 
  3. Cable Sizes: 
 

No. of 
Conductors 

Max. Outside 
Diameter (inches) 

 

Jacket Thickness 
(mils) 

3 0.41 45 
5 0.48 45 
7 0.52 45 

12 0.72 60 
19 00.83 60 
25 1.00 60 
37 1.15 80 

 
  4. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Rome Cable or approved equal. 
 
 D. Type 2-Multiconductor Power Cable: 
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  1. Conductors: 
 
   a. Class B stranded, coated copper. 
 
   b. Insulation: Chemically crosslinked ethylene-propylene with Hypalon 

jacket. 
 
   c. UL 1581 listed as Type EPR, rated VW-1. 
 
   d. Color Code: Conductors, size No. 8 AWG and smaller, colored 

conductors, NEMA WC5 Method 1, color 5 per Article POWER 
CONDUCTOR COLOR CODING. Conductors, size No. 6 AWG and 
larger, NEMA WC5, Method 4. 

 
  2. Cable pass the ICEA T-29-520 210,000 Btu/hr Vertical Tray Flame Test. 
 
  3. Cable Sizes: 

 
Conductor 

Size 
Minimum 

Ground Wire 
Size 

No. of 
Conductors 

 

Max.Outside 
Diameter 
(Inches) 

Nominal Jacket 
Thickness (Mils) 

12 12 2 
3 
4 

0.42 
0.45 
0.49 

45 
45 
45 

10 10 2 
3 
4 

0.54 
0.58 
0.63 

60 
60 
60 

8 10 3 
4 

0.66 
0.72 

60 

6 8 3 
4 

0.74 
0.81 

60 

4 6 3 
4 

0.88 
0.97 

60 
80 

2 6 3 
4 

1.01 
1.11 

80 

1/0 6 3 
4 

1.22 
1.35 

80 

2/0 4 3 
4 

1.32 
1.46 

80 

4/0 4 3 
4 

1.56 
1.78 

80 

 
  4. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Pome Cable or approved equal. 
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 E. Type B-No. 16 AWG, Twisted, Shielded Pair, Instrumentation Cable: Single pair, 

designed for noise rejection for process control, computer, or data log applications 
meeting NEMA WC 55 requirements. 

 
  1. Outer Jacket: 45-mil nominal thickness. 
 
  2. Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic polymer 

overlapped to provide 100 percent coverage. 
 
  3. Dimension: 0.31-inch nominal OD. 
 
  4. Conductors: 
 
   a. Bare soft annealed copper, Class B, seven-strand concentric, meeting 

requirements of ASTM B8. 
 
   b. 20 AWG, seven-strand tinned copper drain wire. 
 
   c. Insulation: 15-mil nominal PVC. 
 
   d. Jacket: 4-mil nominal nylon. 
 
   e. Color Code: Pair conductors black and red. 
 
  5. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Alpha Wire Corp. or approved equal. 
 
  6. The following test shall be performed on instrumentation and control system 

cables.  All tests shall be end-to-end test of installed cables with the ends 
supported in free air, not adjacent to any ground object.  All test data shall be 
recorded on forms acceptable to the Engineer.  Complete records of all tests 
shall be made and delivered to the Engineer. 

 
   a. Continuity tests shall be performed by measuring wire/shield loop 

resistances of signal cable as the wires, taken one at a time, are shorted to 
the channel shield.  No loop resistance measurement shall carry by more 
than +2 ohms from the calculated average loop resistance valve. 

 
   b. Insulation resistance tests shall be performed by using a 500 volt 

megohmeter to measure the insulation resistance between each channel 
wire and channel shield, between individual channel shields in a multi-
channel cable, between each individual channel and the overall cable 
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shield in multi-channel cable, between each wire and ground, and between 
each shield and ground.  Values of resistance less than 10 megohms shall 
be unacceptable. 

 
 F. Type B1-No. 16 AWG, Twisted, Shielded Triad Instrumentation Cable: Single triad, 

designed for noise rejection for process control, computer, or data log applications 
meeting NEMA WC 55 requirements. 

 
  1. Outer Jacket: 45-mil nominal. 
 
  2. Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic polymer, 

overlapped to provide 100 percent coverage. 
 
  3. Dimension: 0.32-inch nominal OD. 
 
  4. Conductors: 
 
   a. Bare soft annealed copper, Class B, seven-strand concentric, meeting 

requirements of ASTM B8. 
 
   b. 20 AWG, seven-strand, tinned copper drain wire. 
 
   c. Insulation: 15-mil nominal PVC. 
 
   d. Jacket: 4-mil nylon. 
 
   e. Color Code: Triad conductors black, red, and white. 
 
  5. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Alpha Wire Corp. or approved equal. 
 
 G. Type B2-No. 18 AWG, Multi-Twisted, Shielded Pairs with a Common, Overall 

Shield Instrumentation Cable: Designed for use as instrumentation, process control, 
and computer cable, meeting NEMA WC 55 requirements. 

 
  1. Conductors: 
 
   a. Bare soft annealed copper, Class B, seven-strand concentric, in 

accordance with ASTM B8. 
 
   b. Tinned copper drain wires. 
 
   c. Pair drain wire size AWG 20, group drain wire size AWG 18. 
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   d. Insulation: 15-mil PVC. 
 
   e. Jacket: 4-mil nylon. 
 
   f. Color Code: Pair conductors black and red with red conductor 

numerically printed for group identification. 
 
   g. Individual Pair Shield: 1.35-mil, double-faced aluminum/synthetic 

polymer. 
 
  2. Cable Shield: 2.35-mil, double-faced aluminum/synthetic polymer, overlapped 

for 100 percent coverage. 
 
  3. Cable Sizes: 

 
Number 
of Pairs 

Maximum Outside 
Diameter 
(inches) 

Nominal Jacket 
Thickness 

(mils) 
4 0.50 45 
8 0.68 60 

12 0.82 60 
16 0.95 80 
24 1.16 80 
36 1.33 80 
50 1.56 80 

 
  4. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Alpha Wire Corp. or approved equal. 
 
 H. Type B3-No. 18 AWG, Multi-twisted Pairs with a Common Overall Shield 

Instrumentation Cable: Designed for use as instrumentation, process control, and 
computer cable meeting NEMA WC 55. 

 
  1. Conductors: 
 
   a. Bare soft annealed copper, Class B, seven-strand concentric, in 

accordance with ASTM B8. 
 
   b. Tinned copper drain wire size 18 AWG. 
 
   c. Insulation: 15-mil nominal PVC. 
   d. Jacket: 4-mil nylon. 
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   e. Color Code: Pair conductors black and red, with red conductor 

numerically printed for group identification. 
 
  2. Cable Shield: 2.35-mil, double-faced aluminum/synthetic polymer, overlapped 

for 100 percent coverage. 
 
  3. Cable Sizes: 

 
Number 
Of Pairs 

Maximum Outside 
Diameter 
(inches) 

Nominal Jacket 
Thickness 

(mils) 
4 0.46 45 
8 0.63 60 

12 0.75 60 
16 0.83 60 
24 1.06 80 
36 1.21 80 
50 1.42 80 

 
  4. Manufacturers: 
 
   a. Okonite Co. or approved equal. 
 
   b. Alpha Wire Corp. or approved equal. 
 
 I. Variable Frequency Drive (VFD) Output Power Cable: 
 
  1. Section applies to power cables routed between the output of VFD’s and motor 

terminals. 
 
  2. Cable shall be rated for 600 volts type MC and shall meet the requirements 

below: 
 
   a. Conductors shall be stranded copper. 
 
   b. All wire shall be brought to the job in unbroken packages and shall bear 

the data of manufacturing; not older than 12 months. 
 
   c. Type of wire shall be XHHW or RHW rated 75 degrees C suitable for 

wet locations. 
 
   d. No wire smaller than No. 12 gauge shall be used unless specifically 

indicated. 
 
   e. Cable construction shall consist of three insulated current-carrying phase 
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conductors and three bare ground conductors, symmetrically placed 
between the phase conductors, and twisted beneath a continuous 
aluminum armor and overall polymeric jacket. 

 
   f. Armor must be continuous corrugated aluminum armor (CCA) 

manufacture.  Aluminum interlocked armor (AIA) construction is not 
acceptable. 

 
  3. Each ground conductor size (circular mil area) shall be one-third (1/3) of the 

NEC required size (circular mil area) for a single ground conductor. If one third 
of the required circular mil area does not correspond to a standard size (circular 
mil area) of construction, the next largest size of standard construction shall be 
us All conductors shall be megger tested after installation and insulation must be 
in compliance with the Insulated Power Cable Engineers Association Minimum 
Values of Insulation Resistance. 

 
  4. Manufacturers: 
 
   a. Southwire – ARMOR-X or approved equal. 
 
 
 J. Ethernet Cat. 6e UTP Cable (Copper): 
 
  1. Section applies to all Ethernet Cable (Copper) except for Fiber Optic cable. 
 
  2. Conductor Physical Characteristics: 4 twisted pairs (8 conductors), 23 AWG 

solid bare Copper with Polyolefin Insulation. Overall Nominal Diameter: 0.235 
inch. Operating Temperature Range: -20’C to +75’C. Model Number – 7881A, 
Belden Inc. 

 
  3. NEC/UL specification CMR, UL444, UL verified category 6. 
 
  4. Manufacturer: Belden Inc. or approved equal. 
 
2.04  Grounding Conductors 
 
 A. Equipment: Stranded copper with green, Type USE/RHH/RHW-XLPE or 

THHN/THWN, insulation. 
 
 B. Direct Buried: Bare stranded copper. 
 
2.05  Accessories For Conductors 600 Volts And Below 
 
 A. Tape: 
 
  1. General Purpose, Flame Retardant: 7-mil, vinyl plastic, Scotch Brand 33, rated 
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for 90 degrees C minimum, meeting requirements of UL 510. 
 
  2. Flame Retardant, Cold and Weather Resistant: 8.5-mil, vinyl plastic, Scotch 

Brand 88. 
 
  3. Arcs and Fireproofing: 
 
   a. 30-mil, elastomer 
 
   b. Manufacturers and Products: 
 
    1) Scotch; Brand 77, with Scotch Brand 69 glass cloth tape binder or 

approved equal. 
 
    2) Plytnount; Plyarc 30, with Plymount Plyglas glass cloth tape binder 

or approved equal. 
 
 B. Identification Devices: 
 
  1. Sleeve: Permanent, PVC, yellow or white, with legible machine-printed black 

markings. 
 
  2. Marker Plate: Nylon, with legible designations permanently hot stamped on 

plate. 
 
  3. Grounding Conductor: Permanent green heat-shrink sleeve, 2-inch minimum. 
 
 C. Connectors and Terminations: 
 
  1. Nylon, Self-Insulated Crimp Connectors: Manufacturers and Products: 
 
   a. Thomas & Betts; Sta-Kon or approved equal. 
 
   b. Burndy; Insulink or approved equal. 
 
   c. ILSCO or approved equal. 
 
  2. Nylon, Self-Insulated, Crimp Locking-Fork, Torque-Type Terminator: 

Manufacturers and Products: 
 
   a. Thomas & Betts; Sta-Kon or approved equal. 
 
   b. Burndy; Insulink or approved equal. 
 
   c. ILSCO or approved equal. 
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 D. Cable Lugs: 
 
  1. In accordance with NEMA CC I. 
 
  2. Rated 600 volts of same material as conductor metal. 
 
  3. Insulated, Locking-Fork, Compression Lugs: Manufacturers and Products: 
 
   a. Thomas & Betts; Sta-Kon or approved equal. 
 
   b. ILSCO; ILSCONS or approved equal. 
 
  4. Un-insulated Crimp Connectors and Terminators: Manufacturers and Products: 
 
   a. Square D; Versitide or approved equal. 
 
   b. Thomas & Betts; Color-Keyed or approved equal. 
 
   c. ILSCO or approved equal. 
 
  5. Un-insulated, Bolted, Two-Way Connectors and Terminators: Manufacturers 

and Products: 
 
   a. Thomas & Betts; Locktite or approved equal. 
 
   b. Burndy; Quiklug or approved equal. 
 
   c. ILSCO or approved equal. 
 
 E. Cable Ties: Nylon, adjustable, self-locking, and reusable. Manufacturers and Product: 

Thomas & Betts; TY-RAP or approved equal. 
 
 F. Heat Shrinkable Insulation: Thermally stabilized, crosslinked polyofin. Manufacturers 

and Product: Thomas & Betts; SHRINK-KON or approved equal. 
 
2.06  Accessories for Conductors Above 600 Volts 
 
 A. Molded Splice Kits: 
 
  1. Components necessary to provide insulation, metallic shielding and grounding 

systems, and overall jacket. 
 
  2. Capable of making splices that has a current rating equal to, or greater than the 

cable ampacity, conforming to IEEE 404. 
 
  3. 25 kV class, with compression connector, EPDM molded semiconductive 
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insert, peroxide-cured EPDM insulation, and EPDM molded semiconductive 
outer shield. 

 
  4. Pre-molded splice shall be re-jacketed with a heat shrinkable adhesive-lined 

sleeve to provide a waterproof seal. 
 
  5. Manufacturers: 
 
   a. Elastimold or approved equal. 
 
   b. Cooper industries or approved equal. 
 
 B. Heat Shrinkable Splice Kits: 
 
  1. Components necessary to provide insulation, metallic shielding and grounding 

systems, and overall jacket. 
 
  2. Capable of making splices that has a current rating equal to, or greater than the 

cable ampacity, conforming to IEEE 404. 
 
  3. 25 kV class, with compression connector, splice insulating and conducting 

sleeves, stress-relief materials, shielding braid and mesh, and abrasion-resistant 
heat shrinkable adhesive-lined re-jacketing sleeve to provide a waterproof seal. 

 
  4. Manufacturers: 
 
   a. Raychem or approved equal. 
 
   b. 3M Co or approved equal. 
 
 C. Termination Kits: 
 
  1. Capable of terminating a 25 kV, single-conductor, polymeric-insulated shielded 

cables plus a shield ground clamp. 
 
  2. Capable of producing a termination with a current rating equal to, or greater 

than, the cable ampacity, meeting Class 1 requirements of IEEE 48. 
 
  3. Capable of accommodating any form of cable shielding or construction without 

the need for special adapters and/or accessories. 
 
  4. Manufacturers: 
 
   a. Raychem or approved equal. 
 
   b. 3M Co. or approved equal 
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 D. Bus Connection Insulation: 
 
  1. Heat shrinkable tubing, tape, and sheets of flexible crosslinked polymeric 

material formulated for high dielectric strength. 
 
  2. Tape and sheet products to have coating to prevent adhesion to metal surfaces. 
 
  3. Insulating materials to be removable and reusable. 
 
  4. Manufacturer: Raychem or approved equal. 
 
 E. Cable Lugs: 
 
  1. In accordance with NEMA CCI. 
 
  2. Rated 25 kV of same material as conductor metal. 
 
  3. Manufacturers and Products, Uninsulated Crimp Connectors and Terminators: 
 
   a. Square D; Versitide or approved equal. 
 
   b. Thomas & Betts; Color-Keyed or approved equal. 
 
   c. ILSCO or approved equal. 
 
  4. Manufacturers and Products, Uninsulated, Bolted, Two-Way Connectors and 

Terminators: 
 
   a. Thomas & Betts; Locktite or approved equal. 
 
   b. Burndy; Quiklug or approved equal. 
 
   c. JLSCO or approved equal. 
 
2.07  Pulling Compound 
 
 A. Nontoxic, non-corrosive, noncombustible, nonflammable, wax-based lubricant; UL 

listed. 
 
 B. Suitable for rubber, neoprene, PVC, polyethylene, hypalon, CPE, and lead-covered 

wire and cable. 
 
 C. Suitable for zinc-coated steel, aluminum, PVC, bituminized fiber, and fiberglass 

raceways. 
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 D. Manufacturers and Products: 
 
  1. Ideal Co.; Yellow 77 or approved equal. 
 
  2. Polywater, Inc. or approved equal. 
 
  3. Cable Grip Co. or approved equal. 
 
2.08  Busway 
 
 A. Low impedance, copper bus bar, outdoor copper-free 1/8-inch extruded aluminum 

housing with full neutral (where specified) and internal ground bus, totally enclosed 
non-ventilated and joint insulation of polyester film. 

 
 B. UL listed for support and spacing provided, meeting NFPA 70 requirements, NEMA 

BU-1, UL B57, ANSI C37.23, and totally enclosed throughout its length. 
 
 C. Suitable for mounting in vertical (edgewise) or horizontal position without derating, 

and capable of withstanding short-circuit of 100,000 amperes symmetrical. 
 
 D. Provide expansion fitting when the bus crosses a building expansion joint. 
 
 E. Provide integral weather seal on all outdoor entrance points. 
 
 F. Provide flanged ends or end cable tap box on all indoor end points. 
 
 G. Manufactured by Square D, Model I-Line II, or approved equal. 
 
2.09  Warning Tape 
 
  As specified in Section 26 05 33.13, Raceways. 
 
2.10  Source Quality Control 
 
 A. Conductors 600-Volts and Below: Test in accordance with UL 44 and 854 Standards. 
 
 B. Conductors Above 600 Volts: Test in accordance with NEMA W8 and AEIC CS 6 

partial discharge level test for EPR insulated cable. 
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Part 3 Execution 
 
3.01  General 
 
 A. Conductor installation to be in accordance with NECA 5055. 
 
 B. Conductor and cable sizing shown is based on copper conductors, unless noted 

otherwise. 
 
 C. Do not exceed cable manufacturer's recommendations for maximum pulling tensions 

and minimum bending radii. 
 
 D. Tighten screws and terminal bolts in accordance with UL 486A for copper 

conductors. 
 
 E. Cable Lugs: Provide with correct number of holes, bolt size, and center-to-center 

spacing as required by equipment terminals. 
 
 F. Bundling: Where single conductors and cables in manholes, hand holes, vaults, and 

other indicated locations are not wrapped together by some other means, bundle 
conductors from each conduit throughout their exposed length with cable ties placed 
at intervals not exceeding 18 inches on center. 

 
 G. Ream, remove burrs, and clear interior of installed conduit before pulling wires or 

cables. 
 
 H. Concrete-Encased Raceway Installation: Prior to installation of conductors, pull 

through each raceway a mandrel approximately 1/4-inch smaller than  raceway inside 
diameter. 

 
 I. Cable Tray Installation: 
 
  1. Install wire and cable parallel and straight in tray. 
 
  2. Bundle, in groups, all wire and cable of same voltage having a common routing 

and destination; use cable ties, at maximum intervals of 8 feet. 
 
  3. Clamp cable bundles prior to making end termination connections. 
 
  4. Separate cables of different voltage rating in same cable tray with barriers. 
 
  5. Fasten wires, cables, and bundles to tray with nylon cable straps at the 

following maximum intervals: 
 
   a. Horizontal Runs: 20 feet. 
 



26 05 10 - 19  
Conductors 

09/30/13    E9Y13702/26 05 10 

   b. Vertical Runs: 5 feet. 
 
3.02  Power Conductor Color Coding 
 
 A. Conductors 600 Volts and Below: 
 
  1. No. 6 AWG and Larger: Apply general purpose, flame retardant tape at each 

end, and at accessible locations wrapped at least six full overlapping turns, 
covering an area 1-1/2 to 2 inches wide. 

 
  2. No. 8 AWG and Smaller: Provide colored conductors. 
 
  3. Colors: 
 

System Conductor Color 
All Systems Equipment Grounding Green 
240/120 Volts  
Single-Phase, Three-Wire 

Grounded Neutral  
One Hot Leg 
Other Hot Leg 

White 
Black 
Red 
 

208Y/120 Volts  
Three-Phase, Four-Wire 

Grounded Neutral 
Phase A 
Phase B 
Phase C 

White 
Black 
Red 
Blue 

240/120 Volts 
Three-Phase, Four-Wire 
Delta, Center Tap  
Ground on Single-Phase 

Grounded Neutral 
Phase A 
High (wild) Leg 
Phase C 

White 
Black 
Orange 
Blue 

480Y/277 Volts 
Three-Phase, Four-Wire 

Grounded Neutral 
Phase A 
Phase B 
Phase C 

Gray 
Brown 
Purple 
Yellow 

NOTE: Phase A, B, C implies direction of positive phase rotation 
 
  4. Tracer: Outer covering of white with an identifiable colored strip other than 

green in accordance with NFPA 70. 
 
 B. Conductors Above 600 Volts: Apply general purpose, flame retardant tape at each 

end, and at accessible locations wrapped at least six full overlapping turns, covering 
an area 1-1/2 to 2 inches wide. 

 
  1. Colors: 
 
   a. Grounded Neutral: White. 
 
   b. Phase A: Brown. 
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   c. Phase B: Purple. 
 
   d. Phase C: Yellow. 
 
3.03  Circuit Identification 
 
 A. Circuits Appearing in Circuit Schedules: identify power, instrumentation, and control 

conductor circuits, using circuit schedule designations, at each termination and in 
accessible locations such as manholes, hand holes, panels, switchboards, motor 
control centers, pull boxes, and terminal boxes. 

 
 B. Circuits Not Appearing in Circuit Schedules: 
 
  1. Assign circuit name based on device or equipment at load end of circuit. 
 
  2. Where this would result in same name being assigned to more than one circuit, 

add number or letter to each otherwise identical circuit name to make it unique. 
 
 C. Method: 
 
  1. Conductors No. 3 AWG and Smaller: Identify with sleeves. 
 
  2. Cables, and Conductors No. 2 AWG and Larger: 
 
   a. Identify with marker plates. 
 
   b. Attach marker plates with nylon tie cord. 
 
   3. Taped-on markers or tags relying on adhesives not permitted. 
 
3.04  Conductors 600 Volts and Below 
 
 A. Install 10 AWG or 12 AWG conductors for branch circuit power wiring in lighting 

and receptacle circuits. 
 
 B. Do not splice incoming service conductors and branch power distribution conductors 

No. 6 AWG and larger unless specifically indicated or approved by ENGINEER. 
 
 C. Connections and Terminations: 
 
  1. Install wire nuts only on solid conductors. 
 
  2. Install nylon self-insulated crimp connectors and terminators for 

instrumentation, control, and power circuit conductors No. 6 AWG and 
smaller. 
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  3. Install un-insulated crimp connectors and terminators for instrumentation, 
control, and power circuit conductors No. 4 AWG through No. 2/0 AWG. 

 
  4. Install un-insulated, bolted, two-way connectors and terminators for power 

circuit conductors No. 4/0 AWG and larger. 
 
  5. Install un-insulated bolted, two-way connectors for motor circuit conductors 

No. 12 and larger. 
 
  6. Tape insulates all un-insulated connections. 
 
  7. Place no more than one conductor in any single-barrel pressure connection. 
 
  8. Install crimp connectors with tools approved by connector manufacturer. 
 
  9. Install terminals and connectors acceptable for type of material used. 
 
  10. Compression Lugs: 
 
   a. Attach with a tool specifically designed for purpose. 
 
   b. Tool shall provide complete controlled crimp and shall not release until 

crimp is complete. 
 
   c. Do not use plier type crimpers. 
 
 D. Do not use soldered mechanical joints. 
 
 E. Splices and Terminations: 
 
  1. Indoors: Use general purpose, flame retardant tape. 
 
  2. Outdoors: Use flame retardant, cold- and weather-resistant tape. 
 
 F. Cap spare conductors and conductors with UL listed end caps. 
 
 G. Cabinets, Panels, and Motor Control Centers: 
 
  1. Remove surplus wire, bridle and secure. 
 
  2. Where conductors pass through openings or over edges in sheet metal,  remove 

bums, chamfer edges, and install bushings and protective strips  of insulating 
material to protect the conductors. 

 
 H. Control and Instrumentation Wiring: 
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  1. Where terminals provided will accept such lugs, terminate control and 
instrumentation wiring, except solid thermocouple leads, with insulated,  
locking-fork compression lugs. 

 
  2. Terminate with methods consistent with terminals provided, and in accordance 

with terminal manufacturer's instructions. 
 
  3. Locate splices in readily accessible cabinets or junction boxes using terminal 

strips. 
 
  4. Where connections of cables installed under this section leave pigtails of 

adequate length for bundled connections. 
 
  5. Cable Protection: 
 
   a. Under Infinite Access Floors: May be installed without bundling. 
 
   b. All Other Areas: Install individual wires, pairs, or triads in flex conduit 

under the floor or grouped into bundles at least 1/2-inch in diameter. 
 
   c. Maintain integrity of shielding of instrumentation cables. 
 
   d. Ensure grounds do not occur because of damage to jacket over the shield. 
 
 I. Extra Conductor Length: For conductors to be connected by others, install minimum 

6 feet of extra conductor in freestanding panels and minimum 2 feet in other 
assemblies. 

 
 J. Variable Frequency Drive (VFD) Output Power Cable: 
 
  1. Install cables in raceway. 
 
  2. Terminate the three ground conductors together at the motor and at the ground 

bus of the VFD. 
 
  3. Terminate aluminum armor at motor and at VFD. At motor, terminate shield 

with cable manufacturer recommended termination kit. Termination shall be to 
the motor junction box.  At the VFD, terminate armor to the invertor drive 
frame.  The termination kit must provide a 360-degree connection of the armor 
to frame and motor junction box. 

 
3.05  Conductors Above 600 Volts 
 
 A. Do not splice unless specifically indicated or approved by the ENGINEER. 
 
 B. Make joints and terminations with splice and termination kits, in accordance with kit 
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manufacturer's instructions 
 
 C. Install splices or terminations as continuous operation in accessible locations under 

clean, dry conditions. 
 
 D. Single Conductor Cable Terminations: Provide heat shrinkable stress control and 

outer non-tracking insulation tubing, high relative permittivity stress relief mastic for 
insulation shield cutback treatment, and a heat-activated sealant for environmental 
sealing, plus a ground braid and clamp. 

 
 E. Install terminals or connectors acceptable for type of conductor material used. 
 
 F. Provide outdoor rain skirts for all riser pole and outdoor switchgear terminations. 
 
 G. Provide shield termination and grounding for all terminations. 
 
 H. Provide necessary mounting hardware, covers, and connectors. 
 
 I. Where elbow connectors are specified, install in accordance with manufacturer's 

instructions. 
 
 J. Connections and Terminations: 
 
  1. Install un-insulated crimp connectors and terminators for instrumentation, 

control, and power circuit conductors No. 4 AWG through No. 210 AWG. 
 
  2. Install un-insulated, bolted, two-way connectors and terminators for power 

circuit conductors No. 4/0 AWG and larger. 
 
  3. Install un-insulated, bolted, two-way connectors for motor circuit conductors 

No. 12 and larger. 
 
  4. Insulate bus connections with heat shrinking tubing, tape, and sheets. 
 
  5. Make all bus connections removable and reusable in accordance with 

manufacturer’s instructions. 
 
 K. Give 2 working days' notice to ENGINEER prior to making splices or terminations. 
 
3.06  Conductor Arc and Fireproofing 
 
 A. Install arc and fireproofing, tape on 600-volt single conductors and cables except 

those rated Type TC in manholes, hand holes, vaults, cable trays, and other indicated 
locations. 

 
 B. Install arc and fireproofing tape on 25 kV cables throughout their entire exposed 
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length in manholes, hand holes, vaults, cable trays, and other indicated locations. 
 
 C. Wrap conductors of same circuit entering from separate conduit together as a single 

cable. 
 
 D. Follow tape manufacturer's installation instructions. 
 
 E. Secure tape at intervals of 5 feet with bands of tape binder. Each tape band shall 

consist of a minimum of two wraps directly over each other. 
 
3.07  Busway – Not Used 
 
3.08  Underground Direct Burial Cable – Not Used 
 
3.09  Field Quality Control 
 
  In accordance Section 26 08 13, Electrical Testing. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
  The following is a list of standards which may be referenced in this section:  
 
  1. American National Standards Institute (ANSI): C2, National Electrical Safety 

Code (NESC). 
 
  2. National Fire Protection Association (NFPA): 70, National Electrical Code 

(NEC). 
 
1.02  Submittals 
 
  Shop Drawings: Product Data: 
 
  1. Exothermic weld connectors. 
 
  2. Mechanical connectors.  
 
1.03  UL Compliance 
 
  Materials manufactured within scope of Underwriters Laboratories shall conform to 

UL Standards and have an applied UL listing mark. 
 

Part 2 Products 
 
2.01  Ground Rod 
 
 A. Material: Copper clad. 
 
 B. Diameter: 3/4 inch. 
 
 C. Length: 20 feet. 
 
2.02  Ground Conductors 
 
  As specified in Section 26 05 10, Conductors. 
 
2.03  Connectors 
 
 A. Exothermic Weld Type: 
 
  1. Outdoor Weld: Suitable for exposure to elements or direct burial. 
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  2. Indoor Weld: Utilize low-smoke, low-emission process. 
 
  3. Manufacturers: 
 
   a. Erico Products, Inc.; Cadweld amd Cadweld Exolon. 
 
   b. Thermoweld. 
 
 B. Mechanical Type: Split-bolt, saddle, or cone screw type; copper alloy material. 

Manufacturers: 
 
  1. Burndy Corp. or approved equal. 
 
  2. Thomas and Betts Co. or approved equal. 
 
2.04  Grounding Wells 
 
 A. Ground rod box complete with cast iron riser ring and traffic cover marked 

GROUND ROD. 
 
 B. Manufacturers: 
 
  1. Christy Co.; No. G5 or approved equal. 
 
  2. Lightning and Grounding Systems, Inc.; I-R Series or approved equal. 
 

Part 3 Execution 
 
3.01  General 
 
 A. Grounding shall be in compliance with NFPA 70 and ANSI C2. 
 
 B. Ground electrical service neutral at service entrance equipment to supplementary 

grounding electrodes. 
 
 C. Ground each separately derived system neutral to nearest effectively grounded 

building structural steel member or separate grounding electrode. 
 
 D. Bond together system neutrals, service equipment enclosures, exposed non-current-

carrying metal parts of electrical equipment, metal raceways, ground conductor in 
raceways and cables, receptacle ground connections, and metal piping systems. 

 
 E. Shielded Power Cables: Ground shields at each splice or termination in accordance 

with recommendations of splice or termination manufacturer. 
 
 F. Shielded Control Cables:  
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  1. Ground shield to ground bus at power supply for analog signal. 
 
  2. Expose shield minimum I inch at termination to field instrument and apply heat 

shrink tube. 
 
  3. Do not ground control cable shield at more than one point. 
 
3.02  Wire Connections 
 
 A. Ground Conductors: Install in conduit containing power conductors and control 

circuits above 50 volts. 
 
 B. Nonmetallic Raceways and Flexible Tubing: Install an equipment grounding 

conductor connected at both ends to non current-carrying grounding bus. 
 
 C. Connect ground conductors to raceway grounding bushings. 
 
 D. Extend and connect ground conductors to ground bus in all equipment containing a 

ground bus. 
 
 E. Connect enclosure of equipment containing ground bus to that bus. 
 
 F. Bolt connections to equipment ground bus. 
 
 G. Bond grounding conductors to metallic enclosures at each end, and to intermediate 

metallic enclosures. 
 
 H. Junction Boxes: Furnish materials and connect to equipment grounding system with 

grounding clips mounted directly on box, or with 3/8-inch machine screws. 
 
3.03  Motor Grounding 
 
 A. Extend equipment ground bus via grounding conductor installed in motor feeder 

raceway; connect to motor frame. 
 
 B. Nonmetallic Raceways and Flexible Tubing: Install an equipment grounding 

conductor connected at both ends to non current-carrying grounding bus. 
 
 C. Motors Less Than 10 hp: Furnish mechanical-type terminal connected to conduit box 

mounting screw. 
 
 D. Motors 10 hp and Above: Tap motor frame or equipment housing; furnish 

mechanical-type terminal connected with minimum 5/16-inch brass threaded stud with 
bolt and washer.  
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 E. Circuits 20 Amps or Above: Tap motor frame or equipment housing; install solderless 
terminal with minimum 5/16-inch diameter bolt. 

 
3.04  Ground Rods  
 
 A. Install full length with conductor connection at upper end.  
 
 B. Install with connection point below finished grade, unless otherwise shown. 
 
3.05  Grounding Wells  
 
 A. Install inside buildings, asphalt, and paved areas.  
 
 B. Install riser ring and cover flush with surface.  
 
 C. Place 9 inches crushed rock in bottom of each well. 
 
3.06  Connections  
 
 A. General: 
 
  1. Above grade Connections: Use either exothermic weld or mechanical-type 

connectors. 
 
  2. Below grade Connections: Install exothermic weld type connectors. 
 
  3. Remove paint, dirt, or other surface coverings at connection points to allow 

good metal-to-metal contact. 
 
  4. Notify ENGINEER prior to backfilling ground connections. 
 
 B. Exothermic Weld Type: 
 
  1. Wire brush or file contact point to bare metal surface. 
 
  2. Use welding cartridges and molds in accordance with manufacturer's 

recommendations. 
 
  3. Avoid using badly worn molds. 
 
  4. Mold to be completely filled with metal when making welds. 
 
  5. After completed welds have cooled, brush slag from weld area and thoroughly 

clean joint. 
 
 C. Mechanical Type: 
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  1. Apply homogeneous blend of colloidal copper and rust and corrosion inhibitor 

before making connection. 
 
  2. Install in accordance with connector manufacturer's recommendations. 
 
  3. Do not conceal mechanical connections. 
 
3.07  Metal Structure Grounding 
 
 A. Ground metal sheathing and exposed metal vertical structural elements to grounding 

system. 
 
 B. Bond electrical equipment supported by metal platforms to the platforms. 
 
 C. Provide electrical contact between metal frames and railings supporting pushbutton 

stations, receptacles, and instrument cabinets, and raceways carrying circuits to these 
devices. 

 
3.08  Manhole and Handhole Grounding 
 
 A. Install one ground rod inside each. 
 
 B. Ground Rod Floor Protrusion: 4 to 6 inches above floor. 
 
 C. Make connections of grounding conductors fully visible and accessible. 
 
 D. Connect all non current-carrying metal parts, and any metallic raceway grounding 

bushings to ground rod with No. 6 AWG copper conductor. 
 
3.09  Transformer Grounding 
 
 A. Bond neutrals of transformers within buildings to system ground network, and to any 

additional indicated grounding electrodes. 
 
 B. Bond neutrals of substation transformers to substation grounding grid and system 

grounding network. 
 
 C. Bond neutrals of pad-mounted transformers to four locally driven ground rods and 

buried ground wire encircling transformer and system ground network. 
 
3.10  Surge Protection Equipment Grounding 
 
  Connect surge arrestor ground terminals to equipment ground bus. 
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3.11  Instrument Ground - Surge Suppression 
 
  Connect all instrument surge protection with #6 insulated copper ground wire (in 

conduit where above grade) to closest plant ground system 
 
3.12  Bonding 
 
 A. Bond to Main Conductor System: 
 
  1. All roof mounted ventilators, fans, air handlers, masts, flues, cooling towers, 

handrails, and other sizeable metal objects. 
 
  2. Roof flashing, gravel stops, insulation vents, ridge vents, roof drains, soil pipe 

vents, and other small metal objects if located within 6 feet of main conductors 
or another grounded object. 

 
  3. Provide air terminals as required. 
 
 B. Bond steel columns or major framing members to grounding system per National 

Electrical Code. 
 
 C. Bond each main down conductor to grounding system. 
 
3.13  Grounding System 
 
 A. Grounding Conductor: 
 
  1. Completely encircle building structure. 
 
  2. Bury minimum 30” below finished grade. 
 
  3. Minimum 2 feet distance from foundation walls. 
 
 B. Interconnect ground rods by direct-buried copper cables. 
 
 C. Connections: 
 
  1. Install ground cables continuous between connections. 
 
  2. Exothermic welded connections to ground rods, cable trays, structural steel, 

handrails, and buried and nonaccessible connections. 
 
  3. Provide bolted clamp type mechanical connectors for all exposed secondary 

connections. 
 
  4. Use bolded offset parapet bases or through-roof concealed base assemblies for 



26 05 26.13-7  
Grounding 

 

09/30/13    E9Y13702/26 05 26.13 
 

air terminal connections. 
 
  5. Provide interconnections with electrical and telephone systems and all 

underground water and metal pipes. 
 
  6. Provide electric service arrestor ground wire to building water main. 
 
3.14  Field Quality Control 
 
  As specified in Section 26 08 13, Electrical Testing. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
 A. The following is a list of standards which may be referenced in this section: 
 
  1. American Association of State Highway and Transportation Officials 

(AASHTO): Division I, Standard Specifications for Highway Bridges, 
Fourteenth Edition. 

 
  2. American National Standards Institute (ANSI): 
 
   a. C80.1, Rigid Steel Conduit-Zinc Coated. 
 
   b. C80.3, Electrical Metallic Tubing-Zinc Coated. 
 
   c. CS0.5, Rigid Aluminum Conduit. 
 
   d. C80.6, Intermediate Metal Conduit (IMC)-Zinc Coated. 
 
  3. American Society for Testing and Materials (ASTM): 
 
   a. A123 El, Standard Specification for Zinc-Coated (Galvanized) Coatings 

on Iron and Steel Products. 
 
   b. C857, Standard Practice for Minimum Structural Design Loading for 

Underground Precast Concrete Utility Structures. 
 
  4. National Electrical Contractor's Association, Inc. (NECA): 5055,  Standard of 

Installation. 
 
  5. National Electrical Manufacturers Association (NEMA): 
 
   a. RN 1, Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid 

Steel Conduit and Intermediate Metal Conduit. 
 
   b. TC 2, Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-

80). 
 
   c. TC 3, PVC Fittings for Use with Rigid PVC Conduit and Tubing. 
 
   d. TC 6, PVC and ABS Plastic Utilities Duct for Underground Installation. 
 
   e. VE 1, Metallic Cable Tray Systems. 
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  6. National Fire Protection Association (NFPA): 70, National Electric Code.  
  (NEC) 

 
  7. Underwriters Laboratories, Inc. (UL): 
 
   a. 1, Standard for Safety Flexible Metal Conduit. 
 
   b. 6, Standard for Safety Rigid Metal Conduit. 
 
   c. 360, Standard for Safety Liquid-Tight Flexible Steel Conduit. 
 
   d. 514B, Standard for Safety Fittings for Conduit and Outlet Boxes. 
 
   e. 514C, Standard for Safety Nonmetallic Outlet Boxes, Flush-Device 

Boxes, and Covers. 
 
   f. 651, Standard for Safety Schedule 40 and 80 PVC Conduit. 
 
   g. 651A, Standard for Safety Type EB and Rigid PVC Conduit and HDPF 

Conduit. 
 
   h. 797, Standard for Safety Electrical Metallic Tubing. 
 
   i. 870, Standard for Safety Wireways, Auxiliary Gutters, and Associated 

Fittings. 
 
   j. 1242, Standard for Safety Intermediate Metal Conduit. 
 
   k. 1660, Standard for Safety Liquid-Tight Flexible Nonmetallic Conduit. 
 
1.02  Submittals 
 
  Shop Drawings: 
 
  1. Manufacturer's Literature: 
 
   a. Not used 
 
   b. Not used 
 
   c. Rigid aluminum conduit. 
 
   d. PVC Schedule 40 conduit. 
 
   e. Not used 
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   f. Flexible metal, liquid-tight conduit. 
 
   g. Flexible, nonmetallic, liquid-tight conduit. 
 
   h. Conduit fittings. 
 
   i. Wireways. 
 
   j. Detectable electric warning tape. 
 
  2. Precast Manholes and Handholes: 
 
   a. Dimensional drawings and descriptive literature. 
 
   b. Traffic loading calculations. 
 
   c. Accessory information. 
 
  3. Cable Tray Systems: 
 
   a. Dimensional drawings, calculations, and descriptive information. 
 
   b. NEMA load/span designation and how it was selected. 
 
   c. Support span length and pounds-per-foot actual and future cable loading 

at locations, with safety factor used. 
 
   d. Location and magnitude of maximum simple beam deflection of tray for 

loading specified. 
 
   e. Layout drawings and list of accessories being provided. 
 
  4. Conduit Layout: Plan and section type, showing arrangement and location of 

conduit and duct bank required for: 
 
   a. Low and medium voltage feeder and branch circuits. 
 
   b. Instrumentation and control systems. 
 
   c. Communications systems. 
 
   d. Empty conduit for future use. 
 
  5. Reproducible mylar; scale not greater than 1 inch equals 20 feet. 
 
   a. Equipment and machinery proposed for bending metal conduit. 
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   b. Method for bending PVC conduit less than 30 degrees. 
 
1.03  UL Compliance 
 
  Materials manufactured within scope of Underwriters Laboratories shall conform to 

UL Standards and have an applied UL listing mark. 
 

Part 2 Products 
 
2.01  Conduit and Tubing 
 
 A. Not Used 
 
 B. Not Used 
 
 C. Rigid Aluminum Conduit: 
 
  1. Meet requirements of ANSI C80.5 and UL 6. 
 
  2. Material: Type 6063, copper-free aluminum alloy. 
 
 D. PVC Schedule 40 Conduit: 
 
  1. Meet requirements of NEMA TC 2 and UL 651. 
 
  2. UL listed for concrete encasement, underground direct burial, concealed or 

direct sunlight exposure, and 90 degrees C insulated conductors. 
 
 E. Not Used 
 
 F. Flexible Metal, Liquid-Tight Conduit: 
 
  1. UL 360 listed for 105 degrees C insulated conductors. 
 
  2. Material: Galvanized steel, with an extruded PVC jacket. 
 
 G. Flexible, Nonmetallic, Liquid-Tight Conduit: 
 
  1. Material: PVC core with fused flexible PVC jacket. 
 
  2. UL 1660 listed for: 
 
   a. Dry Conditions: 80 degrees C insulated conductors. 
 
   b. Wet Conditions: 60 degrees C insulated conductors. 
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  3. Manufacturers: 
 
   a. Carlon; Carflex or X-Flex or approved equal. 
 
   b. T & B; Xtraflex LTC or EFC or approved equal. 
 
2.02  Fittings 
 
 A. Not Used 
 
 B. Not Used 
 
 C. Rigid Aluminum Conduit: 
 
  1. General: 
 
   a. Meet requirements of UL 514B. 
 
   b. Type: Threaded, copper-free. Set screw fittings not permitted. 
 
  2. Insulated Bushing: 
 
   a. Material: Cast aluminum, with integral insulated throat, rated for 150 

degrees C. 
 
   b. Manufacturer: O.Z. Gedney; Type AB or approved equal. 
 
  3. Grounding Bushing: 
 
   a. Material: Cast aluminum with integral insulated throat, rated for 150 

degrees, with solderless lugs. 
 
   b. Manufacturer: O.Z. Gedney; Type ABLG or approved equal. 
 
  4. Conduit Hub: 
 
   a. Material: Cast aluminum, with insulated throat. 
 
   b. Manufacturers: 
 
    1) O.Z. Gedney; Type CHA or approved equal. 
 
    2) T & B; Series 370AL or approved equal. 
 
  5. Conduit Bodies: 
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   a. Manufacturers (For Normal Conditions): 
 
    1) Appleton; Form 85 threaded Unilets or approved equal. 
 
    2) Crouse-Hinds; Mark 9 or Form 7-SA threaded condulets or 

approved equal. 
 
    3) Killark; Series O Electrolets or approved equal. 
 
   b. Manufacturers (For Hazardous Locations): 
 
    1) Appleton or approved equal. 
 
    2) Crouse-Hinds or approved equal. 
 
    3) Killark or approved equal. 
 
  6. Couplings: As supplied by conduit manufacturer. 
 
  7. Conduit Sealing Fitting Manufacturers: 
 
   a. Appleton; Type EYF-AL or EYM-AL or approved equal. 
 
   b. Crouse-Hinds; Type EYS-SA or EZS-SA or approved equal. 
 
   c. Killark; Type EY or EYS or approved equal. 
 
  8. Drain Seal Manufacturers: 
 
   a. Appleton; Type EYDM-A or approved equal. 
 
   b. Crouse-Hinds; Type EYD-SA or EZD-SA or approved equal. 
 
  9. Drain/Breather Fitting Manufacturers: 
 
   a. Appleton; Type ECDB or approved equal. 
 
   b. Crouse-Hinds; ECD or approved equal. 
 
  10. Expansion Fitting Manufacturers: 
 
   a. Deflection/Expansion Movement: Steel City; Type DF-A or approved 

equal. 
 
   b. Expansion Movement Only: Steel City; Type AF-A or approved equal. 
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  11. Cable Sealing Fittings: To form watertight nonslip cord or cable connection to 
conduit. 

   a. Bushing: Neoprene at connector entry. 
 
   b. Manufacturer: Appleton CG-S or approved equal. 
 
 D. PVC Conduit and Tubing: 
 
  1. Meet requirements of NEMA TC-3. 
 
  2. Type: PVC, slip-on. 
 
 E. Not Used 
 
 F. Flexible Metal, Liquid-Tight Conduit: 
 
  1. Metal insulated throat connectors with integral nylon or plastic bushing rated 

for 105 degrees C. 
 
  2. Insulated throat and sealing O-rings. 
 
  3. Long design type extending outside of box or other device at least 2 inches. 
 
  4. Manufacturer: T & B; Series 5300 or approved equal. 
 
 G. Flexible, Nonmetallic, Liquid-Tight Conduit: Meet requirements of UL 514B. 
 
  1. Type: One-piece fitting body, complete with lock nut, O-ring, threaded ferrule, 

sealing ring, and compression nut. 
 
  2. Manufacturers: 
 
   a. Carlon; Type LT or approved equal. 
 
   b. Kellems; Polytuff or approved equal. 
 
   c. T & B; LT Series or approved equal. 
 
 H. Watertight Entrance Seal Device: 
 
  1. New Construction: 
 
   a. Material: Oversized sleeve, malleable iron body with sealing ring, 

pressure ring, grommet seal, and pressure clamp. 
 
   b. Manufacturer: O.Z./Gedney; Type FSK or WSK, as required or approved 
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equal. 
 
  2. Gored-Hole Application: 
   a. Material: Assembled dual pressure disks, neoprene sealing ring, and 

membrane clamp. 
 
   b. Manufacturer: O.Z./Gedney; Series CSM or approved equal. 
 
 I. Hazardous Locations: Approved for use in the atmosphere involved. 
 
  1. Manufacturer: Crouse-Hinds; Type ECGJH or approved equal. 
 
 J. Not Used 
 
2.03  Wireways 
 
 A. Meet requirements of UL 870. 
 
 B. Type: Steel-enclosed, with removable, hinged cover. 
 
 C. Rating: Outdoor raintight if outdoor, and indoor if indoor. 
 
 D. Finish: Gray, baked enamel. 
 
 E. Manufacturers: 
 
  1. Square D or approved equal. 
 
  2. B-Line Systems, Inc. or approved equal. 
 
2.04  Not Used 
 
2.05  Precast Manholes and Handholes 
 
 A. Concrete Strength: Minimum, 3,000 psi compressive, in 28 days. 
 
 B. Loading: AASHTO Division 1, H-20 in accordance with ASTM C857. 
 
 C. Access: Provide cast concrete 6- or 12-inch risers and access hole adapters between 

top of manhole and finished grade at required elevations. 
 
 D. Drainage: 
 
  1. Slope floors toward drain points, leaving no pockets or other non-draining 

areas. 
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  2. Provide drainage outlet or sump at low point of floor constructed with a heavy, 
cast iron, slotted or perforated hinged cover, and 4-inch minimum outlet and 
outlet pipe. 

 E.  Raceway Entrances: 
 
  1. Provide on all four sides. 
 
  2. For raceways to be installed under this Contract, provide knockout panels or 

precast individual raceway openings. 
 
  3. At entrances where raceways are to be installed by others, provide minimum 

12-inch high by 24-inch wide knockout panels for future raceway installation. 
 
 F. Embedded Pulling Iron: 
 
  1. Material: 3/4-inch diameter stock, fastened to overall steel reinforcement before 

concrete is placed. 
 
  2. Location: 
 
   a. Wall: Opposite each raceway entrance and knockout panel for future 

raceway entrance. 
 
   b. Floor: Centered below manhole or handhole cover. 
 
 G. Cable Racks: 
 
  1. Arms and Insulators: Adjustable, of sufficient number to accommodate cables 

for each raceway entering or leaving manhole, including spares. 
 
  2. Wall Attachment: 
 
   a. Adjustable inserts in concrete walls. Bolts or embedded studs not 

permitted. 
 
   b. Insert Spacing: Maximum 3-foot on center entire inside perimeter of 

manhole. 
 
   c. Arrange so that spare raceway ends are clear for future cable installation. 
 
 H. Manhole Frames and Covers: 
 
  1. Material: Machined cast iron. 
 
  2. Diameter: 32 inches. 
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  3. Cover Type: Indented, solid top design, with two drop handles each. 
 
  4. Cover Loading: AASHTO Division I, H-20. 
  5. Cover Designation: Cast, on upper side, in integral letters, minimum 2 inches in 

height, appropriate titles: 
 
   a. Above 600 Volts: ELECTRIC HV. 
 
   b. 600 Volts and Below: ELECTRIC LV 
. 
   c. TELEPHONE. 
 
 I. Handhole Frames and Covers: 
 
  1. Material: Steel, hot-dipped galvanized. 
 
  2. Cover Type: Solid, bolt-on, of checkered design. 
 
  3. Cover Loading: H-20. 
 
  4. Cover Designation: Burn by welder, on upper side in integral letters, minimum 

2 inches in height, appropriate titles: 
 
   a. 600 Volts and Below: ELECTRIC LV. 
 
   b. TELEPHONE. 
 
 J. Hardware: Steel, hot-dip galvanized. 
 
 K. Furnish knockout for ground rod in each handhole and manhole. 
 
 L. Manufacturers: 
 
  1. U.S. Precast or approved equal. 
 
  2. Brooks Products, Inc. or approved equal. 
 
  3. Penn-Cast Products, Inc. or approved equal. 
 
  4. Concrete Conduit Co. or approved equal. 
 
  5. Associated Concrete Products, Inc. or approved equal. 
 
  6. Utility Vault Co. or approved equal. 
 
  7. Pipe,Inc. or approved equal. 
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2.06  Accessories 
 
 A. Duct Bank Spacers: 
 
  1. Type: Nonmetallic, interlocking, for multiple conduit sizes. 
 
  2. Suitable for all types of conduit. 
 
  3. Manufacturer: Underground Device, Inc.; Type WUNPEECE or approved 

equal. 
 
 B. Identification Devices: 
 
  1. Raceway Tags: 
 
   a. Material: Permanent, nylon. 
 
   b. Shape: Round. 
 
   c. Raceway Designation: Pressure stamped, embossed, or engraved. 
 
   d. Tags relying on adhesives or taped-on markers not permitted. 
 
  2. Detectable Electric Warning Tape: 
 
   a. Material: Polyethylene, 4-mil gauge with solid aluminum foil core tapes. 
 
   b. Color: Red. 
 
   c. Width: Minimum 6-inch. 
 
   d. Designation: Warning on tape that electric circuit is located below tape. 
 
   e. Manufacturers: 
 
    1) Blackburn or approved equal. 
 
    2) Griffolyn Co. or approved equal. 
 
  3. Buried Raceway Marker: 
 
   a. Material: 6”x6”x12” concrete monument, consisting of double-ended 

arrows, straight for straight runs and bent at locations where runs change 
direction. 

 
   b. Designation: Incise to depth of 3/32 inch, ELECTRIC CABLES. in 
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letters 1/4-inch high. 
 
 C. Raceway Coating: 
 
  1. Material: Bitumastic or plastic tape coating. 
 
  2. Manufacturers: 
 
   a. Koppers bitumastic; No. 505 or approved equal. 
 
   b. Scotchwrap; No. 51, plastic tape or approved equal. 
 
 D. Wraparound Duct Band: 
 
  1. Material: Heat-shrinkable, cross-linked polyolefin, precoated with hot-melt 

adhesive. 
 
  2. Manufacturer: Raychem; Type TWDB or approved equal. 
 

Part 3 Execution 
 
3.01  General 
 
 A. Conduit and Tubing sizes shown are based on the use of copper conductors.  

Reference Section 26 05 10, Conductors, concerning conduit sizing for aluminum 
conductors. 

 
 B. All installed Work shall comply with NECA 5055. 
 
 C. Crushed or deformed raceways not permitted. 
 
 D. Maintain raceway entirely free of obstructions and moisture. 
 
 E. Immediately after installation, plug or cap raceway ends with watertight and dust-

tight seals until time for pulling in conductors. 
 
 F. Aluminum Conduit: Do not install in direct contact with concrete. 
 
 G. Sealing Fittings: Provide drain seal in vertical raceways where condensate may collect 

above sealing fitting. 
 
 H. Avoid moisture traps where possible. When unavoidable in exposed conduit runs, 

provide junction box and drain fitting at conduit low point. 
 
 I. Group raceways installed in same area. 
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 J. Proximity to Heated Piping: Install raceways minimum 12 inches from parallel runs. 
 
 K. Follow structural surface contours when installing exposed raceways. Avoid 

obstruction of passageways. 
 
 L. Run exposed raceways parallel or perpendicular to walls, structural members, or 

intersections of vertical planes. 
 
 M. Block Walls: Do not install raceways in same horizontal course with reinforcing steel. 
 
 N. Install watertight fittings in outdoor, underground, or wet locations. 
 
 O. Not used 
 
 P. All metal conduit to be reamed, burrs removed, and cleaned before installation of 

conductors, wires, or cables. 
 
 Q. Do not install raceways in concrete equipment pads, foundations, or beams. 
 
 R. Horizontal raceways installed under floor slabs shall lie completely under slab, with no 

part embedded within slab. 
 
 S. Install concealed, embedded, and buried raceways so that they emerge at right angles 

to surface and have no curved portion exposed. 
 
3.02  Installation of Cast-In-Place Structural Concrete 
 
 A. Minimum cover 1-1/2 inches. 
 
 B. Provide support during placement of concrete to ensure raceways remain in position. 
 
 C. Floor Slabs: 
 
  1. Outside diameter of conduit not to exceed one-third of the slab thickness. 
 
  2. Separate conduit by minimum six times conduit outside diameter, except at 

crossings. 
 
3.03  Conduit Application 
 
 A. Diameter: Minimum 3/4 inch. 
 
 B. Exterior, Exposed: Rigid aluminum. 
 
 C. Interior, Exposed: Rigid aluminum. 
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 D. Interior, Concealed (Not Embedded in Concrete): Rigid aluminum. 
 
 E. Aboveground, Embedded in Concrete Walls, Ceilings, or Floors: PVC Schedule 40. 
 
 F. Direct Earth Burial: PVC Schedule 40. 
 
 G. Concrete-Encased Raceways: PVC Schedule 40. 
 
 H. Under Slabs-On-Grade: PVC Schedule 40. 
 
3.04  Connections 
 
 A. For motors, wall or ceiling mounted fans and unit heaters, dry type transformers, 

electrically operated valves, instrumentation, and other equipment where flexible 
connection is required to minimize vibration: 

 
  1. Conduit Size 4 Inches or Less: Flexible metal, liquid-tight conduit. 
 
  2. Conduit Size Over 4 Inches: Nonflexible. 
 
  3. Corrosive Areas: Not used. 
 
  4. Length: 18-inch minimum, 60-inch maximum, of sufficient length to allow 

movement or adjustment of equipment. 
 
 B. Lighting Fixtures in Dry Areas: Flexible steel, nonliquid-tight conduit. 
 
 C. Outdoor Areas, Process Areas Exposed to Moisture, and Areas Required to be 

Oiltight and Dust-Tight: Flexible metal, liquid-tight conduit. 
 
 D. Transition From Underground or Concrete Embedded to Exposed:  Rigid aluminum 

conduit. 
 
 E. Under Equipment Mounting Pads: Rigid aluminum conduit. 
 
 F. Exterior Light Pole Foundations: Rigid aluminum conduit. 
 
3.05  Penetrations 
 
 A. Make at right angles, unless otherwise shown. 
 
 B. Notching or penetration of structural members, including footings and beams, not 

permitted. 
 
 C. Fire-Rated Walls, Floors, or Ceilings: Fire-stop openings around penetrations to 

maintain fire-resistance rating. 
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 D. Apply single layer of wraparound duct band to all metallic conduit in contact with 

concrete floor slabs to a point 2 inches above concrete surface. 
 
 E. Concrete Walls, Floors, or Ceilings (Aboveground): Provide nonshrink grout dry-

pack, or use watertight seal device. 
 
 F. Entering Structures: 
 
  1. General: Seal raceway at the first box or outlet with minimum 2 inches thick 

expandable plastic compound to prevent the entrance of gases or liquids from 
one area to another. 

 
  2. Concrete Roof or Membrane Waterproofed Wall or Floor: 
 
   a. Provide a watertight seal. 
 
   b. Without Concrete Encasement: Install watertight entrance seal device on 

each side. 
 
   c. With Concrete Encasement: Install watertight entrance seal device on the 

accessible side. 
 
   d. Securely anchor malleable iron body of watertight entrance seal device 

into construction with one or more integral flanges. 
 
   e. Secure membrane waterproofing to watertight entrance seal device in a 

permanent, watertight manner. 
 
  3. Heating, Ventilating, and Air Conditioning Equipment: 
 
   a. Penetrate equipment in area established by manufacturer. 
 
   b. Terminate conduit with flexible metal conduit at junction box or conduit 

attached to exterior surface of equipment prior to penetrating equipment. 
 
   c. Seal penetration with silicone type sealant for Fire Stopping. 
 
  4. Corrosive-Sensitive Areas: Not used 
 
  5. Existing or Precast Wall (Underground): Core drill wall and install a watertight 

entrance seal device. 
 
  6. Nonwaterproofed Wall or Floor (Underground, without Concrete Encasement): 
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   a. Provide Schedule 40 galvanized pipe sleeve, or watertight entrance seal 

device. 
 
   b. Fill space between raceway and sleeve with an expandable plastic 

compound on each side. 
 
  7. Manholes and Handholes: 
 
   a. Metallic Raceways: Provide insulated grounding bushings. 
 
   b. Nonmetallic Raceways: Provide bell ends flush with wall. 
 
   c. Install such that raceways enter as near as possible to one end of wall, 

unless otherwise shown. 
 
3.06  Support 
 
 A. Support from structural members only, at intervals not exceeding NFPA 70 

requirements, and in any case not exceeding 10 feet. Do not support from piping, pipe 
supports, or other raceways. 

 
 B. Multiple Adjacent Raceways: Provide ceiling trapeze. For trapeze-supported conduit, 

allow 40 percent extra space for future conduit. 
 
 C. Provide and attach wall brackets, strap hangers, or ceiling trapeze as follows: 
 
  1. Wood: Wood screws. 
 
  2. Hollow Masonry Units: Toggle bolts. 
 
  3. Concrete or Brick: Expansion shields, or threaded studs driven in by powder 

charge, with lock washers and nuts. 
 
  4. Steelwork: Machine screws. 
 
 D. Nails or wooden plugs inserted in concrete or masonry for attaching raceway not 

permitted. Do not weld raceways or pipe straps to steel structures. Do not use wire in 
lieu of straps or hangers. 

 
3.07  Bends 
 
 A. Install concealed raceways with a minimum of bends in the shortest practical distance. 
 
 B. Make bends and offsets of longest practical radius. 
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 C. Install with symmetrical bends or cast metal fittings. 
 
 D. Avoid field-made bends and offsets, but where necessary, make with acceptable 

hickey or bending machine. Do not heat metal raceways to facilitate bending. 
 
 E. Make bends in parallel or banked runs from same center or centerline with same 

radius so that bends are parallel. 
 
 F. Factory elbows may be installed in parallel or banked raceways if there is change in 

plane of run, and raceways are same size. 
 
 G. PVC Conduit: 
 
  1. Bends 30-Degree and Larger: Provide factory-made elbows. 
 
  2. Use manufacturer's recommended method for forming smaller bends. 
 
 H. Flexible Conduit: Do not make bends that exceed allowable conductor bending radius 

of cable to be installed or that significantly restricts conduit flexibility. 
 
3.08  Expansion/Deflection Fittings 
 
 A. Provide on all raceways at all structural expansion joints, and in long tangential runs. 
 
 B. Provide expansion/deflection joints for 50 degrees F maximum temperature variation. 
 
 C. Install in accordance with manufacturer's instructions. 
 
3.09  PVC Conduit 
 
 A. Solvent Welding: 
 
  1. Provide manufacturer recommended solvent; apply to all joints. 
 
  2. Install such that joint is watertight. 
 
 B. Adapters: 
 
  1. PVC to Metallic Fittings: PVC terminal type. 
 
  2. PVC to Rigid Metal Conduit or IMC: PVC female adapter. 
 
 C. Belied-End Conduit: Bevel the unbelled end of the joint prior to joining. 
 
3.10  Not Used 
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3.11  Wireways 
 
 A. Install in accordance with manufacturer's instructions. 
 
 B. Locate with cover on accessible vertical face of wireway, unless otherwise  shown. 
 
3.12  Not Used 
 
3.13  Termination at Enclosures 
 
 A. Cast Metal Enclosure: Provide manufacturer's premolded insulating sleeve inside 

metallic conduit terminating in threaded hubs. 
 
 B. Sheet Metal Boxes, Cabinets, and Enclosures: 
 
  1. Rigid Aluminum Conduit: 
 
   a. Provide one lock nut each on inside and outside of enclosure. 
 
   b. Install grounding bushing. 
 
   c. Provide bonding jumper from grounding bushing to equipment ground 

bus or ground pad; if neither ground bus nor pad exists, connect jumper 
to lag bolt attached to metal enclosure. 

 
   d. Install insulated bushing on ends of conduit where grounding is not 

required. 
 
   e. Provide insulated throat when conduit terminates in sheet metal boxes 

having threaded hubs. 
 
  2. Electric Metallic Tubing: Provide gland compression, insulated connectors. 
 
  3. Flexible Metal Conduit: Provide two screw type, insulated, malleable iron 

connectors. 
 
  4. Flexible, Nonmetallic Conduit: Provide nonmetallic, liquid-tight strain relief 

connectors. 
 
  5. PVC-Coated Rigid Galvanized Steel Conduit: Provide PVC-coated, liquid-

tight, metallic connector. 
 
  6. PVC Schedule 40 Conduit: Provide PVC terminal adapter with lock nut. 
 
 C. Motor Control Center, Switchboard, Switchgear, and Free-Standing Enclosures: 

Terminate conduit entering bottom with grounding bushing; provide a grounding 
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jumper extending to equipment ground bus or grounding pad. 
 
3.14  Underground Raceways 
 
 A. Grade: Maintain minimum grade of 4 inches in 100 feet, either from one manhole, 

handhole, or pull box to the next, or from a high point between them, depending on 
surface contour. 

 
 B. Cover: Maintain minimum 2-foot cover above conduit and concrete encasement, 

unless otherwise shown. 
 
 C. Make routing changes as necessary to avoid obstructions or conflicts. 
 
 D. Couplings: In multiple conduit runs, stagger so that couplings in adjacent runs are not 

in same transverse line. 
 
 E. Union type fittings not permitted. 
 
 F.  Spacers: 
 
  1. Provide preformed, nonmetallic spacers, designed for such purpose, to secure 

and separate parallel conduit runs in a trench or concrete encasement. 
 
  2. Install at intervals not greater than that specified in NFPA 70 for support of the 

type conduit used, but in no case greater than 10 feet. 
 
 G. Support conduit so as to prevent bending or displacement during backfilling or 

concrete placement. 
 
 H. Installation with Other Piping Systems: 
 
  1. Crossings: Maintain minimum 12-inch vertical separation. 
 
  2. Parallel Runs: Maintain minimum 12-inch separation. 
 
  3. Installation over valves or couplings not permitted. 
 
 I. Metallic Raceway Coating: At couplings and joints and along entire length, apply 

wraparound duct band with one-half tape width overlap to obtain two complete 
layers. 

 
 J. Concrete Encasement: 
 
  1. Concrete Color: Gray, dust top of concrete ductbank with powdered red 

concrete dye before concrete sets and trowel dry onto top of ductbank. 
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 K. Backfill: Do not backfill until inspected by ENGINEER. 
 
3.15  Manholes And Handholes 
 
 A. Excavate, shore, brace, backfill, and final grade back to original state. 
 
 B. Do not install until final raceway grading has been determined. 
 
 C. Install such that raceways enter at nearly right angles and as near as possible to one 

end of wall, unless otherwise shown. 
 
 D. Grounding: As specified in Section 26 05 26.13, Grounding. 
 
 E. Identification: Field stamp covers with manhole or handhole number as shown. 

Stamped numbers to be i-inch minimum height. 
 
3.16  Empty Raceways 
 
 A. Provide permanent, removable cap over each end. 
 
 B. Provide PVC plug with pull tab for underground raceways with end bells. 
 
 C. Provide nylon pull cord. 
 
 D. Identify, as specified in Paragraph Identification Devices, with waterproof tags 

attached to pull cord at each end, and at intermediate pull point. 
 
3.17  Identification Devices 
 
 A. Raceway Tags: 
 
  1. Identify origin and destination. 
 
  2. Install at each terminus, near midpoint, and at minimum intervals of every 50 

feet of exposed Raceway, whether in ceiling space or surface mounted. 
 
  3. Provide nylon strap for attachment. 
 
 B. Detectable Electric Warning Tape: Install approximately 12 inches above 

underground or concrete-encased raceways. Align parallel to, and within 12 inches of, 
centerline of runs. 

 
 C. Buried Raceway Markers: 
 
  1. Install at grade to indicate direction of underground raceways. 
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  2. Install at all bends and at intervals not exceeding 100 feet in straight runs. 
 
3.18  Protection of Installed Work 
 
 A. Protect products from effects of moisture, corrosion, and physical damage during 

construction. 
 
 B. Provide and maintain manufactured watertight and dust-tight seals over all conduit 

openings during construction. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
 A. The following is a list of standards which may be referenced in this section: 
 
  1. American National Standards Institute (ANSI): 
 
   a. 450, Recommended Practice for Maintenance, Testing, and Replacement 

of Large lead Storage Batteries for Generator Stations and Substations. 
 
   b. C2, National Electrical Safety Code. 
 
   c. C37.20.1, Metal-Enclosed Low Voltage Power Circuit Breaker 

Switchgear. 
 
   d. C37.20.2, Metal-Clad and Station-Type Cubicle Switchgear. 
 
   e. C37.20.3, Metal-Enclosed Interrupter Switchgear. 
 
   f. C62.33, Standard Test Specifications for Varistor Surge- Protective 

Devices. 
 
  2. American Society for Testing and Materials (ASTM): 
 
   a. D665, Standard Test Method for Rust Preventing Characteristics of 

Inhibited Mineral Oil in the Presence of Water. 
 
   b. DS77, Standard Test Method for Dielectric Breakdown Voltage of 

Insulating Liquids Using Disk Electrodes. 
 
   c. D923, Standard Test Method for Sampling Electrical Insulating Liquids. 
 
   d. D924, Standard Test Methods for A-Class Characteristics and Relative 

Permittivity (Dielectric Constant) of Electrical Insulating Liquids. 
 
   e. D971, Standard Test Method for Interfacial Tension of 0.1 Against 

Water by the Ring Method. 
 
   f. D974, Standard Test Method for Acid and Base Number by Color-

Indicator Titration. 
 
   g. D1298, Standard Test Method for Density, Relative Density (Specific 

Gravity), or API Gravity of Crude Petroleum and Liquid Petroleum 
Products by Hydrometer Method. 
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   h. D1500, Standard Test Method for ASTM Color of Petroleum Products. 
 
   i. D1524, Standard Test Method for Visual Examination of Used Electrical 

Insulating Oils of Petroleum Origin in the Field. 
 
   j. D1533, Standard Test Methods for Water in Insulating Liquids. 
 
   k. D1816, Standard Test Method for Dielectric Breakdown Voltage of 

Insulating Oils of Petroleum Origin Using VDE Electrodes. 
 
   l. D2285, Standard Test Method for Interfacial Tension of Electrical 

Insulating Oils of Petroleum Origin Against Water by the Drop- Weight 
Method. 

 
  3. Institute of Electrical and Electronics Engineers (IEEE): 
 
   a. 43, Recommended Practice for Testing Insulating Resistance of Rotating 

Machinery. 
 
   b. 48, Standard Test Procedures and Requirements for High-Voltage 

Alternating-Current Cable Terminators. 
 
   c. 81, Guide for Measuring Earth Resistivity, Ground Impedance, and Earth 

Surface Potentials of a Ground System. 
 
   d. 95, Recommended Practice for Insulation Testing of Large AC Rotating 

Machinery with High Direct Voltage. 
 
   e. 118, Standard Test Code for Resistance Measurement. 
 
   f. 400, Guide for Making High-Direct-Voltage Tests on Power Cable 

Systems in the Field. 
 
  4. National Electrical Manufacturers Association (NEMA): 
 
   a. AB 4, Guideline for Inspection and Preventive Maintenance of Molded 

Case Circuit Breakers Used in Commercial and Industrial Applications. 
 
   b. PB 2, Deadfront Distribution Switchboards. 
 
   c. WC 7, Cross-Linked-Thermosetting-Polyethylene- Wire and Cable for 

the Transmission and Distribution of Electrical Energy. 
 
   d. WC 8, Ethylene-Propylene-Rubber-Insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy. 
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  5. International Electrical Testing Association (NETA): ATS, Acceptance Testing 
Specifications for Electrical Power Distribution Equipment and Systems. 

 
  6. National Fire Protection Association (NFPA): 
 
   a. 70, National Electrical Code (NEC). 
 
   b. 70E, Standard for Electrical Safety Requirements for Employee 

Workplaces. 
 
1.02  Submittals 
 
 A. Administrative Submittals: Submit 30 days prior to performing inspections or tests: 
 
  1. Schedule for performing inspection and tests. 
 
  2. List of references to be used for each test. 
 
  3. Sample copy of equipment and materials inspection form(s). 
 
  4. Sample copy of individual device test form. 
 
  5. Sample copy of individual system test form. 
 
 B. Quality Control Submittals: Submit within 30 days after completion of test: Test or 

inspection reports and certificates for each electrical item tested. 
 
 C. Contract Closeout Submittals: Operation and Maintenance Data: After test or 

inspection reports and certificates have been  reviewed by ENGINEER and returned, 
insert a copy of each in operation and maintenance manual. 

 
1.03  Quality Assurance 
 
 A. Testing Firm Qualifications: 
 
  1. Corporately and financially independent organization functioning as an 

unbiased testing authority. 
 
  2. Professionally independent of manufacturers, suppliers, and installers, of 

electrical equipment and systems being tested. 
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  3. Employer of engineers and technicians regularly engaged in testing and 

inspecting of electrical equipment, installations, and systems. 
 
  4. Supervising engineer accredited as Certified Electrical Test Technologist by 

National Institute for Certification of Engineering Technologists (NICET), or 
International Electrical Testing Association and having a minimum of 5 years 
testing experience on similar projects. 

 
  5. Technicians certified by NICET or NETA. 
 
  6. Assistants and apprentices assigned to project at ratio not to exceed two 

certified to one noncertified assistant or apprentice. 
 
  7. Registered Professional Engineer to provide comprehensive project report 

outlining services performed, results of such services, recommendations, 
actions taken, and opinions. 

 
  8. In compliance with OSHA Title 29, Part 1907 criteria for accreditation of 

testing laboratories or a full Member Company of International Electrical 
Testing Association. 

 
 B. Test equipment shall have an operating accuracy equal to, or greater than, 

requirements established by NETA ATS. 
 
 C. Test instrument calibration shall be in accordance with NETA ATS. 
 
1.04  Sequencing and Scheduling 
 
 A. Perform inspection and electrical tests after equipment has been installed. 
 
 B. Perform tests with apparatus de-energized whenever feasible. 
 
 C. Inspection and electrical tests on energized equipment are to be: 
 
  1. Scheduled with ENGINEER prior to de-energization. 
 
  2. Minimized to avoid extended period of interruption to the operating plant 

equipment. 
 
 D. Notify ENGINEER at least 24 hours prior to performing tests on energized electrical 

equipment. 
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Part 2 Products (Not Used) 
 
Part 3 Execution 
 
3.01  General 
 
 A. Tests and inspection shall establish that: 
 
  1. Electrical equipment is operational within industry and manufacturer's 

tolerances. 
 
  2. Installation operates properly. 
 
  3. Equipment is suitable for energization. 
 
  4. Installation conforms to requirements of Contract Documents and NFPA 70, 

NFPA 70E, and ANSI C2. 
 
 B. Perform inspection and testing in accordance with NETA ATS, industry standards, 

and manufacturer's recommendations. 
 
 C. Set, test, and calibrate protective relays, circuit breakers, fuses, and other applicable 

devices in accordance with values established by the short circuit and coordination 
study as specified in Section 16015, ELECTRICAL SYSTEMS ANALYSIS. 

 
 D. Adjust mechanisms and moving parts for free mechanical movement. 
 
 E. Adjust adjustable relays and sensors to correspond to operating conditions, or as 

recommended by manufacturer. 
 
 F. Verify nameplate data for conformance to Contract Documents. 
 
 G. Realign equipment not properly aligned and correct unlevelness. 
 
 H. Properly anchor electrical equipment found to be inadequately anchored. 
 
 I. Tighten accessible bolted connections, including wiring connections, with calibrated 

torque wrench to manufacturer's recommendations, or as otherwise specified. 
 
 J. Clean contaminated surfaces with cleaning solvents as recommended by 

manufacturer. 
 
 K. Provide proper lubrication of applicable moving parts. 
 
 L. Inform ENGINEER of working clearances not in accordance with NFPA 70. 
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 M. Investigate and repair or replace: 
 
  1. Electrical items that fail tests. 
 
  2. Active components not operating in accordance with manufacturer's 

instructions. 
 
  3. Damaged electrical equipment. 
 
 N. Electrical Enclosures: 
 
  1. Remove foreign material and moisture from enclosure interior. 
 
  2. Vacuum and wipe clean enclosure interior. 
 
  3. Remove corrosion found on metal surfaces. 
 
  4. Repair or replace, as determined by ENGINEER, door and panel sections 

having dented surfaces. 
 
  5. Repair or replace, as determined by ENGINEER, poor fitting doors and panel 

sections. 
 
  6. Repair or replace improperly operating latching, locking, or interlocking 

devices. 
 
  7. Replace missing or damaged hardware. 
 
  8. Finish: 
 
   a. Provide matching paint and touch up scratches and mars. 
 
   b. If required due to extensive damage, as determined by ENGINEER, 

refinish the entire assembly. 
 
 O. Replace fuses and circuit breakers that do not conform to size and type required by 

the Contract Documents. 
 
 P. Replace transformer insulating oil not in compliance with ASTM D923. 
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3.02  Switchgear and Switchboard Assemblies 
 
 A. Visual and Mechanical Inspection: 
 
  1. Insulator damage and contaminated surfaces. 
 
  2. Proper barrier and shutter installation and operation. 
 
  3. Proper operation of indicating devices. 
 
  4. Improper blockage of air cooling passages. 
 
  5. Proper operation of drawout elements. 
 
  6. Integrity and contamination of bus insulation system. 
 
  7. Check Door and Device Interlocking System By: 
 
   a. Closure attempt of device when door is in OFF or OPEN position. 
 
   b. Opening attempt of door when device is in ON or CLOSED position. 
 
  8. Check Key Interlocking Systems For: 
 
   a. Key captivity when device is in ON or CLOSED position. 
 
   b. Key removal when device is in ON or CLOSED position. 
 
   c. Closure attempt of device when key has been removed. 
 
   d. Correct number of keys in relationship to number of lock cylinders. 
 
   e. Existence of other keys capable of operating lock cylinders. Destroy 

duplicate sets of keys. 
 
  9. Check Nameplates for Proper Identification Of: 
 
   a. Equipment title and tag number with latest one-line diagram. 
 
   b. Pushbutton. 
 
   c. Control switch. 
 
   d. Pilot light. 
 
   e. Control relay. 
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   f. Circuit breaker. 
 
   g. Indicating meter. 
 
  10. Verify that fuse and circuit breaker ratings, sizes, and types conform to those 

specified. 
 
  11. Check bus and cable connections for high resistance by low resistance 

ohmmeter and calibrated torque wrench thermographic survey applied to bolted 
joints. 

 
   a. Ohmic value to be zero. 
 
   b. Bolt torque level in accordance with NETA ATS, Table 10. 1, unless 

otherwise specified by manufacturer. 
 
   c. Thermographic survey temperature gradient of 2 degrees C, or less. 
 
  12. Check Operation and Sequencing of Electrical and Mechanical Interlock 

Systems By: 
 
   a. Closure attempt for locked open devices. 
 
   b. Opening attempt for locked closed devices. 
 
   c. Key exchange to operate devices in OFF-NORMAL positions. 
 
  13. Verify performance of each control device and feature. 
 
  14. Control Wiring: 
 
   a. Compare wiring to local and remote control and protective devices with 

elementary diagrams. 
 
   b. Proper conductor lacing and bundling. 
 
   c. Proper conductor identification. 
 
   d. Proper conductor logs and connections. 
 
  15. Exercise active components. 
 
  16. Perform phasing check on double-ended equipment to ensure proper bus 

phasing from each source. 
 
 B. Electrical Tests: 
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  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

7.1.1. 
 
   b. Each phase of each bus section. 
 
   c. Phase-to-phase and phase-to-ground for 1 minute. 
 
   d. With switches and breakers open. 
 
   e. With switches and breakers closed. 
 
   f. Control wiring except that connected to solid state components. 
 
   g. Insulation resistance values equal to, or greater than, ohmic values 

established by manufacturer. 
 
  2. Overpotential Tests: 
 
   a. Applied ac or dc voltage and test procedure in accordance with ANSI 

C37.20.3 and NEMA PB 2. 
 
   b. Each phase of each bus section. 
 
   c. Phase-to-phase and phase-to-ground for 1 minute. 
 
   d. Test results evaluated on a pass/fail basis. 
 
  3. Current Injection Tests: 
 
   a. For entire current circuit in each section. 
 
   b. Secondary injection for current flow of 1 ampere. 
 
   c. Test current at each device. 
 
  4. Control Wiring: 
 
   a. Apply secondary voltage to control power and potential circuits. 
 
   b. Check voltage levels at each point on terminal boards and each device 

terminal. 
 
  5. Operational Test: 
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   a. Initiate control devices. 
 
   b. Check proper operation of control system in each section. 
 
3.03  Dry Type Transformers 
 
 A. Visual and Mechanical Inspection: 
 
  1. Physical and insulator damage. 
 
  2. Proper winding connections. 
 
  3. Bolt torque level in accordance with NETA ATS, Table 10.1, unless otherwise 

specified by manufacturer. 
 
  4. Defective wiring. 
 
  5. Proper operation of fans, indicators, and auxiliary devices. 
 
  6. Removal of shipping brackets, fixtures, or bracing. 
 
  7. Free and properly installed resilient mounts. 
 
  8. Cleanliness and improper blockage of ventilation passages. 
 
  9. Verify that tap-changer is set at correct ratio for rated output voltage under 

normal operating conditions. 
 
  10. Verify proper secondary voltage phase-to-phase and phase-to-ground after 

energization and prior to loading. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

7.2.3 for each: 
 
    1) Winding-to-winding. 
 
    2) Winding-to-ground. 
 
   b. l0-minute test duration with resistances tabulated at 30 seconds, 1 

minute, and 10 minutes. 
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   c. Results temperature corrected in accordance with NETA ATS, Table 

7.2.4. 
 
   d. Temperature corrected insulation resistance values equal to, or greater 

than, ohmic values established by manufacturer. 
 
   e. Insulation resistance test results to compare within 1 percent of adjacent 

windings. 
  2. Perform tests and adjustments for fans, controls, and alarm functions as 

suggested by manufacturer. 
 
3.04  Liquid Filled Transformers 
 
 A. Visual and Mechanical Inspection: 
 
  1. Physical and insulator damage. 
 
  2. Proper winding connections. 
 
  3. Bolt torque level in accordance with NETA ATS, Table 10.1, unless otherwise 

specified by manufacturer. 
 
  4. Defective wiring. 
 
  5. Proper operation of fans, indicators, and auxiliary devices. 
 
  6. Effective core and equipment grounding. 
 
  7. Removal of shipping brackets, fixtures, or bracing. 
 
  8. Tank leaks and proper liquid level. 
 
  9. Integrity and contamination of bus insulation system. 
 
  10. Verify that tap-changer is set at correct ratio for rated voltage under normal 

operating conditions. 
 
  11. Verify proper secondary voltage phase-to-phase and phase-to-ground after 

energization and prior to loading. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 



26 08 13 - 12  
Electrical Testing 

09/30/13    E9Y13702/26 08 13 

 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

7.2.3 for each: 
 
    1) Winding-to-winding. 
 
    2) Winding-to-ground. 
 
   b. 10-minute test duration with resistances tabulated at 30 seconds, 1 

minute, and 10 minutes. 
 
   c. Results temperature corrected in accordance with NETA ATS Table, 

7.2.4. 
 
   d. Temperature corrected insulation resistance values equal to, or greater 

than, ohmic values established by manufacturer. 
 
   e. Insulation resistance test results to compare within 1 percent of adjacent 

windings. 
 
  2. Perform tests and adjustments for fans, controls, and alarm functions as 

suggested by manufacturer. 
 
  3. Sample Insulating Oil in Accordance with ASTM D923 and Have Laboratory 

Tested For. 
 
   a. Dielectric breakdown voltage in accordance with ASTM D877 or D1816. 
 
   b. Acid neutralization number in accordance with ASTM D974 and D665. 
 
   c. Interfacial tension in accordance with ASTM D971 or D2285. 
 
   d. Color in accordance with ASTM D1500. 
 
   e. Visual condition in accordance with ASTM D1524. 
 
   f. Specific gravity in accordance with ASTM D1298. 
 
   g. Water content, in parts per million, in accordance with ASTM D1533. 
 
   h. Dielectric fluid test results in accordance with NETA ATS, Table 7.2.2. 
 
   i. Power factor at 25 degrees C and at 100 degrees, in accordance with 

ASTM D924. 
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   j. Maximum power factor, corrected to 20 degrees C, in accordance with 

manufacturer's specifications. 
 
3.05  Low Voltage Cables, 600 Volts Maximum 
 
 A. Visual and Mechanical Inspection: 
 
  1. Inspect Each Individual Exposed Power Cable No. 6 and Larger For: 
 
   a. Physical damage. 
 
   b. Proper connections in accordance with single-line diagram. 
 
   c. Cable bends not in conformance with manufacturer's minimum allowable 

bending radius where applicable. 
 
   d. Color coding conformance with specifications. 
 
   e. Proper circuit identification. 
 
  2. Mechanical Connections For: 
 
   a. Proper lug type for conductor material. 
 
   b. Proper lug installation. 
 
   c. Bolt torque level in accordance with NETA ATS, Table 10. 1, unless 

otherwise specified by manufacturer. 
 
  3. Shielded Instrumentation Cables For: 
 
   a. Proper shield grounding. 
 
   b. Proper terminations. 
 
   c. Proper circuit identification. 
 
  4. Control Cables For: 
 
   a. Proper termination. 
 
   b. Proper circuit identification. 
 
  5. Cables Terminated Through Window Type CTs: Verify that neutrals and 

grounds are terminated for correct operation of protective devices. 
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 B. Electrical Tests for Conductors No. 6 and Larger: 
 
  1. Insulation Resistance Tests: 
 
   a. Test each conductor with respect to ground and to adjacent conductors 

per IEEE 118 procedures for 1 minute. 
 
   b. Evaluate ohmic values by comparison with conductors of same length 

and type. 
 
   c. Investigate values less than 50 megohms. 
 
   d. Utilize 1,000V dc megohmmeter for 600V insulated conductors. 
 
  2. Continuity test by ohmmeter method to ensure proper cable connections. 
 
3.06  Medium Voltage Cables, 25 kV Maximum 
 
 A. Visual and Mechanical Inspection: 
 
  1. Inspect Each Individual Exposed Cable For: 
 
   a. Physical damage plus jacket and insulation condition. 
 
   b. Proper connections in accordance with single-line diagram. 
 
   c. Proper shield grounding. 
 
   d. Proper cable support. 
 
   e. Proper cable termination. 
 
   f. Cable bends not in conformance with manufacturer's minimum allowable 

bending radius. 
 
   g. Proper are and fireproofing in common cable areas. 
 
   h. Proper circuit and phase identification. 
 
  2. Mechanical Connections For: 
 
   a. Proper lug type for conductor material. 
 
   b. Proper lug installation. 
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   c. Bolt torque level in accordance with NETA ATS, Table 10. 1, unless 
otherwise specified by manufacturers. 

 
  3. Conductors Terminated Through Window Type CTs: Verify that neutrals and 

grounds are terminated for correct operation of protective devices. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Utilize 10,000-volt megohmmeter for 25 kV conductors. 
 
   b. Test each cable individually with remaining cables and shields grounded. 
 
   c. Test each conductor with respect to ground and to adjacent conductors in 

accordance with IEEE 118 procedures for 1 minute. 
 
   d. Evaluate ohmic values by comparison with conductors of same length 

and type. 
 
   e. Investigate values less than 50 megohms. 
 
  2. Shield Continuity Tests: 
 
   a. By ohmmeter method on each section of conductor. 
 
   b. Investigate values in excess of 10 ohms per 1,000 feet of conductors. 
 
  3. High Potential dc Tests: 
 
   a. In accordance with NEMA WC 8 for EPR insulated conductors. 
 
   b. Each conductor section tested with: 
 
    1) Splices and terminations in-place but disconnected from 

equipment. 
 
    2) Remaining conductors and shields grounded in accordance with 

IEEE 400. 
 
   c. Apply maximum dc test voltage as per manufacturer’s recommendation. 
 
   d. Measure only the leakage current associated with conductor. 
 
   e. Utilize guard ring or field reduction sphere to suppress corona at 

disconnected terminations. 
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   f. Maximum test voltage shall not exceed limits for terminators specified in 
IEEE 48 or manufacturer's specifications. 

 
   g. Apply test voltage in a minimum of five equal increments until 

maximum acceptable test voltage is reached. 
 
    1) Increments not to exceed ac voltage rating of conductor. 
 
    2) Record dc leakage current at each step after a constant stabilization 

time consistent with system charging current. 
 
   h. Raise conductor to specified maximum test voltage and hold for 15 

minutes, or as specified by conductor manufacturer. Record dc leakage 
current at 30 seconds and 1 minute and at 1-minute intervals, thereafter. 

 
   i. Immediately following test, ground conductor for adequate time period to 

drain insulation stored charge. 
 
   j. Test results evaluated on a pass/fail basis. 
 
3.07  Metal Enclosed Busways 
 
 A. Visual and Mechanical Inspection: 
 
  1. Inspect for: 
 
   a. Proper connections. 
 
   b. Proper bracing, suspension alignment, and enclosure ground. 
 
   c. Check if orientation of ventilated bus provides proper cooling in 

accordance with manufacturer's instructions and if ventilation openings 
are not blocked. 

 
   d. Proper phase relationship using continuity test. 
 
   e. Supports at maximum allowable intervals. 
 
  2. For Busways Rated for Outdoors, Check for: 
 
   a. Check bus orientation for proper location of breathers or weep-hole 

plugs. 
 
   b. Removal of weep-hole plugs. 
 
   c. Proper installation of joint shields. 
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   d. Proper operation of space heaters. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

10.2. 
 
   b. Each phase of each bus section. 
 
   c. Phase-to-phase and phase-to-ground for 1 minute. 
 
   d. Insulation resistance values equal to, or greater than, ohmic values 

established by manufacturer. 
 
  2. Overpotential Tests: 
 
   a. Applied ac or dc voltage in accordance with ANSI C37.23 and NETA 

ATS Table 7.1.2 on busways rated above 600 volts. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute. 
 
   c. Test results evaluated on pass/fail basis. 
 
  3. Contact Resistance Tests: 
 
   a. At each uninsulated bus connection. 
 
   b. On insulated bus, measure resistance of bus section and compare values 

with adjacent phases. 
 
3.08  Safety Switches, 600 Volts Maximum 
 
 A. Visual and Mechanical Inspection: 
 
  1. Proper blade pressure and alignment. 
 
  2. Proper operation of switch operating handle. 
 
  3. Adequate mechanical support for each fuse. 
 
  4. Proper contact-to-contact tightness between fuse clip and fuse. 
 
  5. Cable connection bolt torque level in accordance with NETA ATS, Table 10.1. 
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  6. Proper phase barrier material and installation. 
 
  7. Verify that fuse sizes and types correspond to one-line diagram. 
 
  8. Perform mechanical operational test and verify electrical and mechanical 

interlocking system operation and sequencing. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

10.2. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute on each pole. 
 
   c. Insulation resistance values equal to, or greater than, ohmic values 

established by manufacturer. 
 
  2. Contact Resistance Tests: 
 
   a. Contact resistance in microhms across each switch blade and fuse holder. 
 
   b. Investigate deviation of 50 percent or more from adjacent poles or 

similar switches. 
 
3.09  Medium Voltage Metal Enclosed Air Switches 
 
 A. Visual and Mechanical Inspection: 
 
  1. Proper blade pressure, alignment, and arch interrupter operation. 
 
  2. Proper operation of operating mechanism. 
 
  3. Proper contact condition. 
 
  4. Adequate mechanical support for each fuse. 
 
  5. Proper contact-to-contact tightness between fuse clip and fuse. 
 
  6. Bus and cable connection tightness. 
 
  7. Proper phase barrier material and installation. 
 
  8. Proper operation of indicating devices. 
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  9. Installation of expulsion limiting devices on expulsion type element holders. 
 
  10. Verify that fuse linksand types correspond to one-line diagram. 
 
  11. Perform mechanical operational test to verify electrical and mechanical 

interlocking system operation and sequencing. 
 
  12. Perform phasing check on double-ended air switch arrangements to ensure 

proper bus phasing from each source. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS Table 

10.2. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute on each pole. 
 
   c. Insulation resistance values equal to, or greater than, ohmic values 

established by manufacturer. 
 
  2. Contact Resistance Tests: 
 
   a. Contact resistance in microhms across each switch blade and fuse holder. 
 
   b. Investigate values exceeding 500 microhms or deviation of 50 percent or 

more from adjacent poles or similar switches. 
 
  3. Overpotential Tests: 
 
   a. Applied ac or dc voltage in accordance with NETA ATS Table 7.1.2. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute. 
 
   c. Test results evaluated on pass/fail basis. 
 
3.10  Molded and Insulated Case Circuit Breakers 
 
 A. General: Inspection and testing limited to circuit breakers rated 70 amperes and 

larger and to motor circuit protector breakers rated 50 amperes and larger. 
 
 B. Visual and Mechanical Inspection: 
 
  1. Proper mounting. 
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  2. Proper conductor size. 
 
  3. Feeder designation according to nameplate and one-line diagram. 
 
  4. Cracked casings. 
 
  5. Connection bolt torque level in accordance with NETA ATS, Table 10.1. 
 
  6. Operate breaker to verify smooth operation. 
 
  7. Compare frame size and trip setting with circuit breaker schedules or one-line 

diagram. 
 
  8. Verify that terminals are suitable for 75 degrees C rated insulated conductors. 
 
 C. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Utilize 1,000-volt dc megohmmeter for 480- and 600-volt circuit 

breakers and 500-volt dc megohmmeter for 240-volt circuit breakers. 
 
   b. Pole-to-pole and pole-to-ground with breaker contacts opened for 1 

minute. 
 
   c. Pole-to-pole and pole-to-ground with breaker contacts closed for 1 

minute. 
 
   d. Test values to comply with NETA ATS, Table 10.2. 
 
  2. Contact Resistance Tests: 
 
   a. Contact resistance in microhms across each pole. 
 
   b. Investigate deviation of 50 percent or more from adjacent poles and 

similar breakers. 
 
  3. Primary Current Injection Test to Verify: 
 
   a. Long-time minimum pickup and delay. 
 
   b. Short-time pickup and delay. 
 
   c. Ground fault pickup and delay. 
 
   d. Instantaneous pickup by run-up or pulse method. 
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   e. Trip characteristics of adjustable trip breakers shall be within 
manufacturer's published time-current characteristic tolerance band, 
including adjustment factors. 

 
   f. Trip times shall be within limits established by NEMA AB 4, Table 5-3. 
 
   g. Instantaneous pickup value shall be within values established by NEMA 

AB 4, Table 5-4. 
 
3.11  Protective Relays 
 
 A. Visual and Mechanical Inspection: 
 
  1. Visually Check Each Relay For: 
 
   a. Tight cover gasket and proper seal. 
 
   b. Unbroken cover glass. 
 
   c. Condition of spiral spring and contacts. 
 
   d. Disc clearance. 
 
   e. Condition of case shorting contacts if present. 
 
  2. Mechanically Check Each Relay For: 
 
   a. Freedom of movement. 
 
   b. Proper travel and alignment. 
 
  3. Verify That Each Relay: 
 
   a. Complies with Contract Documents and application. 
 
   b. Is set in accordance with recommended settings. 
 
 B. Electrical Tests: 
 
  1. Insulation resistance test on each circuit to frame except for solid state devices. 
 
  2. Tests on Nominal Recommended Setting For: 
 
   a. Pickup parameters on each operating element. 
 
   b. Timing at three points on time-current curve. 
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   c. Pickup target and seal-in units. 
 
   d. Special tests as required to check operation of restraint, directional, and 

other elements in accordance with manufacturer's instruction manual. 
 
  3. Phase angle and magnitude contribution tests on differential and directional 

relays after energization to vectorially verify proper polarity and connections. 
 
  4. Current Injection Tests: 
 
   a. For entire current circuit in each section. 
 
   b. Secondary injection for current flow of 1 ampere. 
 
   c. Test current at each device. 
 
3.12  Instrument Transformers 
 
 A. Visual and Mechanical Inspection: 
 
  1. Visually Check Current, Potential, and Control Transformers For: 
 
   a. Cracked insulation. 
 
   b. Broken leads or defective wiring. 
 
   c. Proper connections. 
 
   d. Adequate clearances between primary and secondary circuit wiring. 
 
  2. Verify Mechanically That: 
 
   a. Grounding and shorting connections have good contact. 
 
   b. Withdrawal mechanism and grounding operation, when applicable, 

operate properly. 
 
  3. Verify proper primary and secondary fuse sizes for potential transformers. 
 
 B. Electrical Tests: 
 
  1. Current Transformer Tests: 
 
   a. Insulation resistance test of transformer and wiring-to-ground at 1,000 

volts dc for 30 seconds. 
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   b. Polarity test. 
 
  2. Potential Transformer Tests: 
 
   a. Insulation resistance test at test voltages in accordance with NETA ATS, 

Table 7.1.1 for 1 minute on: 
 
    1) Winding-to-winding. 
 
    2) Winding-to-ground. 
 
   b. Polarity test to verify polarity marks or H1-X1 relationship as applicable. 
 
  3. Insulation resistance measurement on instrument transformer shall not be less 

than that shown in NETA ATS, Table 7.1.1. 
 
3.13  Metering 
 
  Visual and Mechanical Inspection: 
 
  1. Verify meter connections in accordance with appropriate diagrams. 
 
  2. Verify meter multipliers. 
 
  3. Verify that meter types and scales conform to Contract Documents. 
 
  4. Check calibration of meters at cardinal points. 
 
  5. Check calibration of electrical transducers. 
 
3.14  Grounding Systems 
 
 A. Visual and Mechanical Inspection: 
 
  1. Equipment and circuit grounds in motor control centers, panelboards, 

switchboards, and switchgear assemblies for proper connection and tightness. 
 
  2. Ground bus connections in motor control centers, panelboards, switchboards, 

and switchgear assemblies for proper termination and tightness. 
 
  3. Effective transformer core and equipment grounding. 
 
  4. Accessible connections to grounding electrodes for proper fit and tightness. 
 
  5. Accessible exothermic-weld grounding connections to verify that molds were 

fully filled and proper bonding was obtained. 



26 08 13 - 24  
Electrical Testing 

09/30/13    E9Y13702/26 08 13 

 
 B. Electrical Tests: 
 
  1. Fall-Of-Potential Test: 
 
   a. In accordance with IEEE 81, Section 8.2.1.5 for measurement of main 

ground system's resistance. 
 
   b. Main ground electrode system resistance to ground to be no greater than 

5 ohms. 
 
  2. Two-Point Direct Method Test: 
 
   a. In accordance with IEEE 81, Section 8.2. 1.1 for measurements of 

ground resistance between main ground system, equipment frames, and 
system neutral and derived neutral points. 

 
   b. Equipment ground resistance shall not exceed main ground system 

resistance by 0.50 ohm. 
 
3.15  Ground Fault Systems 
 
 A. Inspection and Testing Limited To: 
 
  1. Zero sequence grounding systems. 
 
  2. Residual ground fault systems. 
 
 B. Visual and Manual Inspection: 
 
  1. Neutral Main Bonding Connection to Assure: 
 
   a. Zero sequence sensing system is grounded ahead of neutral disconnect 

link. 
 
   b. Ground strap sensing system is grounded through sensing device. 
 
   c. Neutral ground conductor is solidly grounded. 
 
  2. Verify that control power has adequate capacity for system. 
 
  3. Manually Operate Monitor Panels For: 
 
   a. Trip test. 
 
   b. No trip test. 
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   c. Nonautomatic rest. 
 
  4. Zero sequence system for symmetrical alignment of core balance transformers 

about current carrying conductors. 
 
  5. Relay check for pickup and time under simulated ground fault conditions. 
 
  6. Verify nameplate identification by device operation. 
 
 C. Electrical Tests: 
 
  1. Test system neutral insulation resistance with neutral ground link removed. 

System neutral insulation resistance minimum 1 megohm. 
 
  2. Determine relay pickup by primary current injection at the sensor. Relay 

pickup current within plus or minus 10 percent of device dial or fixed setting. 
 
  3. Test relay timing by injecting 300 percent of pickup current, or as specified by 

manufacturer. Relay operating time in accordance with manufacturer's time-
current characteristic curves. 

 
  4. Test system operation at 55 percent rated control voltage, if applicable. 
 
  5. Test zone interlock system by simultaneous sensor current injection and 

monitoring zone blocking functions. 
 
3.16  AC Induction Motors 
 
 A. General: Inspection and testing limited to motors rated 5 horsepower and larger. 
 
 B. Visual and Mechanical Inspection: 
 
  1. Proper electrical and grounding connections. 
 
  2. Shaft alignment. 
 
  3. Blockage of ventilating air passageways. 
 
  4. Operate Motor and Check For: 
 
   a. Excessive mechanical and electrical noise. 
 
   b. Overheating. 
 
   c. Correct rotation. 
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   d. Check vibration detectors, resistance temperature detectors, or motor 
inherent protectors for functionability and proper operation. 

 
   e. Excessive vibration. 
 
  5. Check operation of space heaters. 
 
 C. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. In accordance with IEEE 43 at test voltages established by NETA ATS, 

Table 10.2 for: 
 
    1) Motors above 200 horsepower for l0-minute duration with 

resistances tabulated at 30 seconds, 1 minute, and 10 minutes. 
 
    2) Motors 200 horsepower and less for 1-minute duration with 

resistances tabulated at 30 and 60 seconds. 
 
   b. Insulation resistance values equal to, or greater than, ohmic values 

established by manufacturers. 
 
  2. Calculate polarization index ratios for motors above 200 horsepower. 

Investigate index ratios less than 1.5 for Class A insulation and 2.0 for Class B 
insulation. 

 
  3. Insulation resistance test on insulated bearings in accordance with 

manufacturer's instructions. 
 
  4. Measure running current and voltage, and evaluate relative to load conditions 

and nameplate full-load amperes. 
 
  5. Overpotential Tests: 
 
   a. Applied dc voltage in accordance with IEEE 95. 
 
   b. Limited to 4,000-volt motors rated 1,000 horsepower and greater. 
 
   c. Test results evaluated on pass/fail basis. 
 
3.17  Low Voltage Motor Control 
 
 A. Visual and Mechanical Inspection: 
 
  1. Proper barrier and shutter installation and operation. 
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  2. Proper operation of indicating and monitoring devices. 
 
  3. Proper overload protection for each motor. 
 
  4. Improper blockage of air cooling passages. 
 
  5. Proper operation of drawout elements. 
 
  6. Integrity and contamination of bus insulation system. 
 
  7. Check Door and Device Interlocking System By: 
 
   a. Closure attempt of device when door is in OFF or OPEN position. 
 
   b. Opening attempt of door when device is in ON or CLOSED position. 
 
  8. Check Key Interlocking Systems For: 
 
   a. Key captivity when device is in ON or CLOSED position. 
 
   b. Key removal when device is in OFF or OPEN position. 
 
   c. Closure attempt of device when key has been removed. 
 
   d. Correct number of keys in relationship to number of lock cylinders. 
 
   e. Existence of other keys capable of operating lock cylinders; destroy 

duplicate sets of keys. 
 
  9. Check Nameplates for Proper Identification Of: 
 
   a. Equipment title and tag number with latest one-line diagram. 
 
   b. Pushbuttons. 
 
   c. Control switches. 
 
   d. Pilot lights. 
 
   e. Control relays. 
 
   f. Circuit breakers. 
 
   g. Indicating meters. 
 
  10. Verify that fuse and circuit breaker sizes and types conform to Contract 
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Documents. 
 
  11. Verify that current and potential transformer ratios conform to Contract 

Documents. 
 
  12. Check Bus Connections for High Resistance by Low Resistance Ohmmeter and 

Thermographic Survey: 
 
   a. Ohmic value to be zero. 
 
   b. Bolt torque level in accordance with NETA ATS, Table 10.1, unless 

otherwise specified by manufacturer. 
 
   c. Thermographic survey temperature gradient of 2 degrees C, or less. 
 
  13. Check Operation and Sequencing of Electrical and Mechanical Interlock 

Systems By: 
 
   a. Closure attempt for locked open devices. 
 
   b. Opening attempt for locked closed devices. 
 
   c. Key exchange to operate devices in OFF-NORMAL positions. 
 
  14. Verify performance of each control device and feature furnished as part of the 

motor control center. 
 
  15. Control Wiring: 
 
   a. Compare wiring to local and remote control, and protective devices with 

elementary diagrams. 
 
   b. Check for proper conductor lacing and bundling. 
 
   c. Check for proper conductor identification. 
 
   d. Check for proper conductor lugs and connections. 
 
  16. Exercise active components. 
 
  17. Inspect Contactors For: 
 
   a. Correct mechanical operations. 
 
   b. Correct contact gap, wipe, alignment, and pressure. 
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   c. Correct torque of all connections. 
 
  18. Compare overload heater rating with full-load current for proper size. 
 
  19. Compare motor protector and circuit breaker with motor characteristics and 

power factor correction capacitors for proper size. 
 
  20. Perform phasing check on double-ended motor control centers to ensure proper 

bus phasing from each source. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

10.2. 
 
   b. Bus section phase-to-phase and phase-to-ground for 1 minute on each 

phase. 
 
   c. Contactor phase-to-ground and across open contacts for 1 minute on each 

phase. 
 
   d. Starter section phase-to-phase and phase-to-ground on each phase with 

starter contacts closed and protective devices open. 
 
   e. Test values to comply with NETA ATS, Table 10.2. 
 
  2. Overpotential Tests: 
 
   a. Maximum applied ac or dc voltage in accordance with NETA ATS, 

Table 7.1.2. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute for each phase of each 

bus section. 
 
   c. Test results evaluated on pass/fail basis. 
 
  3. Current Injection Through Overload Unit at 300 Percent of Motor Full-Load 

Current and Monitor Trip Time: 
 
   a. Trip time in accordance with manufacturer's published data. 
 
   b. Investigate values in excess of 120 seconds. 
 
  4. Control Wiring Tests: 
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   a. Apply secondary voltage to control power and potential circuits. 
 
   b. Check voltage levels at each point on terminal boards and each device 

terminal. 
 
   c. Insulation resistance test at 1,000 volts dc on control wiring except that 

connected to solid state components. Insulation resistance to be 1 
megohm minimum. 

 
  5. Operational test by initiating control devices to affect proper operation. 
 
3.18  Automatic Transfer Switches 
 
 A. Visual and Mechanical Inspection: 
 
  1. Check doors and panels for proper interlocking. 
 
  2. Check connections for high resistance by low resistance ohmmeter. 
 
  3. Check positive mechanical and electrical interlock between normal and 

alternate sources. 
 
  4. Check for Proper Operation: 
 
   a. Manual transfer function switch. 
 
   b. Generator under load and nonload conditions. 
 
   c. Auto-exerciser of generator under load and no-load conditions. 
 
  5. Verify settings and operation of control devices. 
 
 B. Electrical Tests: 
 
  1. Insulation Resistance Tests: 
 
   a. Applied megohmmeter dc voltage in accordance with NETA ATS, Table 

10.2 for each phase with switch CLOSED in both source positions. 
 
   b. Phase-to-phase and phase-to-ground for 1 minute. 
 
   c. Test values in accordance with manufacturer's published data. 
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  2. Contact Resistance Test: 
 
   a. Contact resistance in microhms across each switch blade for both source 

positions. 
 
   b. Investigate values exceeding 500 micro-ohms. 
 
   c. Investigate values deviating from adjacent pole by more than 50 percent. 
 
  3. Set and Calibrate in Accordance with Specifications: 
 
   a. Voltage and frequency sensing relays. 
 
   b. Time delay relays. 
 
   c. Engine start and shutdown relays. 
 
  4. Perform Automatic Transfer Tests By: 
 
   a. Simulating loss of normal power. 
 
   b. Return to normal power. 
 
   c. Simulating loss of alternate power. 
 
   d. Simulating single-phase conditions for normal and alternate sources. 
 
  5. Monitor and Verify Operation and Timing Of: 
 
   a. Normal and alternate voltage sensing relays. 
 
   b. Engine start sequence. 
 
   c. Timing delay upon transfer and retransfer. 
 
   d. Engine cool down and shutdown. 
 
   e. Interlocks and limit switch functions. 
 
   f. Engine cool down and shutdown feature. 
 
3.19  Battery System 
 
 A. Visual and Mechanical Inspection: 
 
  1. Physical damage and electrolyte leakage. 
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  2. Evidence of corrosion. 
 
  3. Intercell bus link integrity. 
 
  4. Battery cable insulation damage and contaminated surfaces. 
 
  5. Operating conditions of ventilating equipment. 
 
  6. Visual check of electrolyte level. 
 
 B. Electrical Tests: 
 
  1. Measure: 
 
   a. Bank charging voltage. 
 
   b. Individual cell voltage. 
 
   c. Electrolyte specific gravity in each cell. 
 
   d. Measured test values to be in accordance with manufacturer's published 

data. 
 
  2. Verify During Recharge Mode: 
 
   a. Charging rates from charger. 
 
   b. Individual cell acceptance of charge. 
 
  3. Load tests for integrity and capacity; test values in accordance with ANSI 450. 
 
3.20  Low Voltage Surge Arrestors 
 
 A. Visual and Mechanical Inspection: 
 
  1. Adequate clearances between arrestors and enclosures. 
 
  2. Ground connections to ground bus or electrode. 
 
 B. Electrical Tests: 
 
  1. Varistor Type Arrestors: 
 
   a. Clamping voltage test. 
 
   b. Rated RMS voltage test. 
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   c. Rated dc voltage test. 
 
   d. Variator arrester test values in accordance with ANSI C62.33, Sections 

4.4 and 4.7. 
 
3.21  Medium Voltage Surge Arrestors And Surge Capacitors 
 
 A. Visual Inspection: 
 
  1. Ground connections to ground bus or electrode. 
 
  2. Shortest practical jumper connections to line. 
 
 B. Electrical Tests: 
 
  1. Grounding electrode resistance test in accordance with IEEE 81, Section 8.2. 

1.5 using three-point fall-of-potential method. 
 
  2. Insulation power factor. 
 
  3. Insulation resistance. 
 
  4. RF noise test using Stodard Noise Test set with applied voltage of 1.18 times 

maximum continuous operating voltage. 
 
  5. Insulation power factor leakage current, watts loss, and insulation resistance 

tests in accordance with manufacturer's test values. RIV value not to exceed 10 
microvolts above background noise. 

 
  6. Leakage current and watts loss tests. 
 
3.22  Power Factor Correction Capacitors 
 
 A. Visual and Mechanical Inspection: 
 
  1. Verify capacitors are connected in proper configuration. 
 
  2. For units switched with motors, verify that capacitor rating does not exceed 

motor nameplate maximum allowable value. 
 
 B. Electrical Tests: 
 
  1. Insulation resistance, each pole-to-case and pole-to-ground; values in 

accordance with manufacturer's recommendation. 
 
  2. Capacitance for pole-to-pole combinations; ratings differing more than plus 15, 
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  minus 0 percent from manufacturer's values shall be replaced. 
 
  3. Resistance of internal discharge arrestors with analog volt-ohmmeter; 

resistance to be in excess of 2 megohms. 
 
3.23  Standby and Emergency Generator Systems 
 
 A. Visual and Mechanical Inspection: 
 
  1. Proper grounding. 
 
  2. Blockage of ventilating passageways. 
 
  3. Proper operation of jack water heaters. 
 
  4. Integrity of engine cooling and fuel supply systems. 
 
  5. Excessive mechanical and electrical noise. 
 
  6. Overheating of engine or generator. 
 
  7. Proper installation of vibration isolators. 
 
  8. Proper cooling liquid type and level. 
 
  9. Operate Engine-Generator and Check For: 
 
   a. Excessive mechanical and electrical noise. 
 
   b. Overheating. 
 
   c. Correct rotation. 
 
   d. Check resistance temperature detectors or generator inherent thermal 

protectors for functionability and proper operation. 
 
   e. Excessive vibration. 
 
  10. Verify that voltage regulator and governor operation will cause unit speed and 

output voltage to stabilize at proper values within reasonable length of time. 
 
  11. Proper operation of meters and instruments. 
 
  12. Compare generator nameplate rating and connection with one-line diagram. 
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  13. Verify engine-generator operation with adjustable frequency drives energized 
and operating under normal load conditions. 

 
 B. Electrical and Mechanical Tests: 
 
  1. Cold start test by interrupting normal power source with test load consisting of 

connected building load to verify: 
 
   a. Transfer switch operation. 
 
   b. Automatic starting operation. 
 
   c. Operating ability of engine-generator. 
 
   d. Overcurrent devices capability to withstand inrush currents. 
 
  2. Phase rotation tests. 
 
  3. Test Engine Protective Shutdown Features For: 
 
   a. Low oil pressure. 
 
   b. Overtemperature. 
 
   c. Overspeed. 
 
  4. Vibration base-line test on generator sets rated above 250 kW; levels in 

accordance with manufacturer's recommendations. 
 
  5. Load bank test with reactors and resistors adjusted to 80 percent power factor 

for each load step. Record voltage, frequency, load current, oil pressure, and 
engine coolant temperature at 15-minute intervals: 

 
   a. 25 percent applied load for 30 minutes. 
 
   b. 50 percent applied load for 30 minutes. 
 
   c. 75 percent applied load for 30 minutes. 
 
   d. 100 percent applied load for 3 hours. 
 
   e. Load test results to demonstrate ability of unit to deliver rated load for 

test period. 
 
  6. One-Step Rated kW Load Pickup Test: 
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   a. Perform test immediately after performing load bank test. 
 
   b. Apply rated load, minus largest rated horsepower motor, to generator. 
 
   c. Start largest rated horsepower motor and record voltage drop for 20 

cycles minimum with high-speed chart recorder or digital storage 
oscilloscope. 

 
   d. Compare voltage drop with maximum allowable voltage dip for specified 

   starting situation. 
 
3.24  Thermographic Survey 
 
 A. Provide a thermographic survey of connections associated with incoming service 

conductors, bus work, and branch feeder conductors No. 2 and larger at each: 
 
  1. Medium voltage switchgear and transformer. 
 
  2. Switchboard. 
 
  3. Low voltage motor control center. 
 
  4. Panelboard. 
 
 B. Provide a thermographic survey of feeder conductors No. 2 and larger terminating at: 
 
  1. Motors rated 30 horsepower and larger. 
 
  2. Medium and low voltage disconnect switches. 
 
  3. Transfer switches. 
 
  4. Engine-generators. 
 
 C. Remove necessary enclosure metal panels and covers prior to performing survey. 
 
 D. Perform with equipment energized during periods of maximum possible loading. 
 
 E. Do not perform survey on equipment operating at less than 20 percent of rated 

connected operating load. 
 
 F. Utilize Thermographic Equipment Capable Of: 
 
  1. Detecting emitted radiation. 
 
  2. Converting detected radiation to visual signal. 
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  3. Detecting 1 degree C temperature difference between subject area and 
reference point of 30 degrees C. 

 
 G. Temperature Gradients Of: 
 
  1. 3 degrees C to 7 degrees C indicates possible deficiency that warrants 

investigation. 
 
  2. 7 degrees C to 15 degrees C indicates deficiency that is to be corrected as time 

permits. 
 
  3. 16 degrees C and above indicates deficiency that is to be corrected 

immediately. 
 
 H. Provide Written Report Of: 
 
  1. Areas surveyed and the resultant temperature gradients. 
 
  2. Locations of areas having temperature gradients of 3 degrees C or greater. 
 
  3. Cause of heat rise and actions taken to correct the cause of heat rise. 
 
  4. Detected phase unbalance. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  The Requirement 
 
 A. The CONTRACTOR shall furnish, install, test, and place in satisfactory operation, 

dead-front type, low voltage, draw-out, metal enclosed power circuit breaker 
switchgear as specified herein and indicated on the Drawings. 

 
 B. The switchgear shall be the air break power circuit breaker type with drawout circuit 

breaker elements. 
 
 C. The line-up shall contain main breakers, feeder breakers, metering equipment, control 

devices, and all accessories as specified herein, indicated on the Drawings, and as 
required to result in a complete and operable power distribution equipment assembly. 

 
 D. The CONTRACTOR shall obtain the switchgear from one manufacturer who shall 

also manufacture the structure and major equipment components, which includes, but 
is not limited to, assemblies of circuit breakers and auxiliary housings, drawout type 
air circuit breakers, instrument transformers, meters, relays, and controls. Sub-
contracting of wiring is not acceptable. 

 
 E. The switchgear shall be assembled using NEMA rated components.  Components 

designed and built to International Electrotechnical Commission (IEC) standards are 
not recognized. Equipment designed, manufactured and labeled in compliance with 
IEC standards is not acceptable. 

 
 F. Circuit breaker control and relaying/metering circuits shall be wired in accordance 

with the requirements specified herein or indicated on the Drawings. 
 
1.02  Codes and Standards 
 
 A. The switchgear assemblies and power circuit breakers shall comply with the following 

codes and standards: 
 
  1. American National Standards Institute (ANSI): 
 
   a. C37.13 - Low Voltage AC Power Circuit Breakers Used in Enclosures. 
 
   b. C37.16 - Preferred Ratings, Related Requirements and Application 

Recommendations for Low Voltage Power Circuit Breakers and AC 
Power Circuit Protectors. 

 
   c. C37.20.1 - Standard for Metal - Enclosed Low Voltage Power Circuit 

Breaker Switchgear. 
 
   d. C37.51 - Standard Conformance Test Procedures for Metal-Enclosed 
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Low Voltage AC Power Circuit Breaker Switchgear Assemblies. 
 
  2. Institute of Electrical and Electronic ENGINEERs (IEEE). 
 
  3. Insulated Cable ENGINEERs' Association (ICEA). 
 
  4. National Electrical Code (NEC). 
 
  5. National Electrical Manufacturers' Association (NEMA): 
 
   a. SG3 - Low-Voltage Power Circuit Breakers. 
 
   b. SG5 - Power Switchgear Assemblies. 
 
  6. Underwriters Laboratories, Inc. (UL): UL 1558 - Metal-Enclosed Low Voltage 

Power Circuit Breaker Switchgear. 
 
1.03  Testing 
 
 A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 1.  The following tests are required: 
 
  1. Certified Shop Tests and Reports 
 
   a. Submit description of proposed testing methods, procedures, and 

apparatus.  
 
   b. Submit notarized and certified copies of all test reports. 
 
   c. As a minimum, the entire switchgear assembly shall go through a quality 

inspection before shipment.  This inspection shall include, but is not 
limited to, the following: 

 
    1) Physical inspection of the structure and the electrical conductors 

including bussing, general wiring, and units. 
 
    2) General electrical tests including power circuit phasing, control 

circuit wiring, instrument transformers, meters, ground fault 
system, and device electrical operation. 

 
    3) AC dielectric tests of the power circuits and control circuits. 
 
    4) Markings/labels, including instructional type, Underwriters 

Laboratory (U.L.), and inspector's stamps. 
 
   d. The manufacturer shall use integral quality control checks throughout the 
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manufacturing process to maintain the correctness of the switchgear.   
 
  2. Field tests shall be performed in accordance with requirements specified in 

Section 26 08 13 Electrical Testing.   
 
1.04  Submittals 
 
 A. Submittals, the CONTRACTOR shall obtain from the equipment manufacturer and 

submit the following: 
 
  1. Shop Drawings 
 
  2. Operation and Maintenance Manuals 
 
  3. Spare Parts List 
 
  4. Special Tools List 
 
  5. Proposed Testing Methods and Reports of Certified Shop Tests 
 
 B. Each submittal shall be identified by the applicable specification section. 
 
1.05  Shop Drawings 
 
 A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 
equipment's compliance with the Contract Documents. 

 
 B. Partial, incomplete or illegible submissions will be returned to the CONTRACTOR 

without review for resubmittal.  
 
 C. Shop drawings for each switchgear assembly shall include but not be limited to: 
 
  1. Equipment specifications and product data sheets identifying all electrical 

ratings. 
 
  2. Complete assembly, layout, installation, and foundation drawings with clearly 

marked dimensions. 
 
  3. Assembled weight of units and approximate total shipping weight. 
 
  4. Example equipment nameplate data sheet. 
 
  5. Plan, front and side view drawings, including overall dimensions of each 

switchgear assembly.  Identify shipping splits and show conduit stub-up area 
locations on the drawings.  Provide details for busway connections. 
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  6. Internal wiring diagram of each low voltage switchgear compartment.  Each 

wiring diagram shall include wire identification and terminal numbers. 
 
  7. Internal compartment-to-compartment interconnection wiring diagrams 

including wiring identification and terminal numbers. 
 
  8. Complete one-line diagram of each switchgear line-up and complete three-line 

diagram for each switchgear line-up.  These drawings shall indicate devices 
comprising the switchgear assembly including, but not limited to, circuit 
breakers, control power and instrument transformers, meters, relays, and 
control devices.  Clearly indicate electrical ratings of all devices. 

 
  9. Bill of material list for each switchgear assembly including each switchgear 

compartment. 
 
  10. Nameplate schedule for each compartment. 
 
  11. Manufacturer's installation instructions. 
 
  12. Manufacturer's standard warranty. 
 
  13. Key interlock scheme drawing and sequence of operation. 
 
 D. The shop drawing information shall be complete and organized in such a way that the 

ENGINEER can determine if the requirements of these specifications are being met.  
Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 
similar information which is "highlighted" or somehow identifies the specific 
equipment items the CONTRACTOR intends to provide are acceptable and shall be 
submitted. 

 
1.06  Operations and Maintenance Manuals 
 
  The CONTRACTOR shall submit operation and maintenance manuals in accordance 

with the procedures and requirements set forth in the General Conditions and Division 
01.  The manuals shall include: 

 
  1. Instruction books and/or leaflets. 
 
  2. Recommended spare parts list. 
 
  3. Final as-built construction drawings included in the shop drawings 

incorporating all changes made in the manufacturing process. 
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1.07  Tools, Supplies, and Spare Parts 
 
 A. The switchgear shall be furnished with all special tools necessary to disassemble, 

service, repair, and adjust the equipment and all spare parts as recommended by the 
equipment manufacturer. Furnish the following maintenance accessories for the 
switchgear: 

 
  1. Crank for racking breakers. 
 
  2. Overhead breaker lifting device. 
 
  3. Manual charging handle and maintenance slow closing device for electrically 

operated breakers. 
 
  4. Portable trip device test set and cables. 
 
 B. The CONTRACTOR shall furnish the following minimum spare parts for each 

switchgear assembly: 
 
  1. One dozen each of cover bolts, cage nuts and door fasteners. 
 
  2. One quart of touch-up paint. 
 
  3. 100 percent replacement of lens caps. 
 
  4. 10 pilot lamps of each size and voltage. 
 
  5. 10 control power fuses of each size. 
 
  6. 2 replacement sets (3) breaker current limiters of each size. 
 
  7. One complete PLC with program loaded including processor card and all I/O 

cards (not installed). 
 
 C. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 
intended. 

 
 D. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

 The CONTRACTOR shall properly store and safeguard such spare parts until 
completion of the Work, at which time they shall be delivered to the OWNER. 

 
 E. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished.  Terms such as "1 lot of 
packing material" are not acceptable. 
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 F. Parts shall be completely identified with a numerical system to facilitate parts 
inventory control and stocking.  Each part shall be properly identified by a separate 
number.  Those parts, which are identical for more than one size, shall have the same 
parts number. 

 
1.08  Services of Manufacturer's Representative 
 
 A. The CONTRACTOR shall provide the services of a qualified manufacturer's technical 

representative who shall adequately supervise the installation and testing of all 
equipment furnished under this Contract and instruct the CONTRACTOR's personnel 
and the OWNER's operating personnel in its maintenance and operation.  The services 
of the manufacturer's representative shall be provided for a period of not less than as 
follows: 

 
  1. One trip of one (1) working day during installation of the equipment for 

supervision and assistance of circuit breaker installation in switchgear structure. 
Coordinate with electrical contractor. 

 
  2. One trip of one (1) working day for the setting of the protective devices per 

approved coordination study.  
 
  3. One trip of one (1) working day after acceptance of the equipment for training 

of owner’s personnel in accordance with 26 23 00 Section 1.10 Training. 
 
  4. One trip of one (1) working day during the warranty period. 
 
 B. Any additional time required to achieve successful installation and operation shall be 

at the expense of the CONTRACTOR.  The manufacturer's representative shall sign 
in and out at the office of the ENGINEER's Field Representative on each day he is at 
the project. 

 
1.09  Identification 
 
  Each switchgear assembly shall be identified with the identification number indicated 

on the Drawings.  A nameplate shall be securely affixed in a conspicuous place on 
each switchgear assembly.   

 
1.10  Training 
 
  The CONTRACTOR shall provide training for OWNER personnel.  Training shall be 

conducted by the manufacturer's factory trained specialists who shall instruct 
OWNER personnel in operation and maintenance of all equipment provided under this 
Section. 
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Part 2 Products 
 
2.01  Manufacturers 
 
 A. The equipment covered by these specifications is intended to be standard equipment 

of proven performance as manufactured by reputable concerns.  Equipment shall be 
designed, constructed and installed in accordance with the best practices of the trade, 
and shall operate satisfactorily when installed as shown on the Drawings. 

 
 B. It is the intent of these specifications that the switchgear be produced by a single 

manufacturer who shall be responsible for matching all components and providing 
equipment which functions together as a system.  Manufacturers that provide 
complete switchgear assemblies using power circuit breakers produced by another 
major manufacturer shall only be allowed if specifically accepted by the ENGINEER 

 
 C. The switchgear shall be Type Magnum DS Cutler-hammer, Type AKD-10 as 

manufactured by General Electric, Type PWR Zone III as manufactured by Square D 
Company or approved equal. 

 
2.02  Low Voltage Metal Enclosed Switchgear 
 
 A. Switchgear shall be suitable for use as service entrance equipment in accordance with 

Underwriters Laboratories requirements.  Each complete assembly shall bear a U.L. 
label. 

 
 B. Ratings 
 
  1. Voltage rating shall be as indicated on the Drawings.  The entire assembly shall 

be suitable for 600 volts maximum AC service.  Basic impulse insulation level 
(BIL) shall be 30 kV. 

 
  2. Rate complete switchgear assembly to withstand mechanical forces exerted 

during short circuit conditions when connected directly to a power source 
having available fault current of 100,000 amperes symmetrical at rated voltage. 
Test switchgear for conformance according to ANSI C37.51. 

 
  3. The bus system shall have a minimum ANSI 4-cycle short circuit withstand 

rating of 100,000 amperes symmetrical without upstream current limiting fuses. 
 
  4. All circuit breakers shall have a minimum symmetrical interrupting capacity as 

specified on the drawings with confirmation from the short circuit and device 
coordination study required in specifications section 16015.  To assure a fully 
selective system, all circuit breakers shall have 30 cycle short time withstand 
ratings equal to their symmetrical interrupting ratings, regardless of whether 
equipped with instantaneous trip protection or not. Circuit breaker AIC ratings 
shall be adjusted per recommendations of the short circuit and device 
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coordination study. 
 
  5. Where circuit breakers are equipped with current limiters, the combination shall 

have short time ratings in accordance with the characteristics of the limiter 
selected. 

 
  6. All ratings shall be tested to the requirements of ANSI C37.20.1, C37.50 and 

C37.51 and U.L. witnessed and approved. 
 
  7. The switchgear assembly enclosure rating shall be NEMA 1 (gasketed). 
 
 C. Stationary Structure 
 
  1. The switchgear structure shall be constructed of formed sections of special 

smooth and leveled steel, welded together and reinforced where necessary with 
formed steel members.  The sides shall be covered with removable bolt on 
covers.  The resulting structure shall be rigid and self-supporting.  Structural 
steel channel sills with end covers shall be furnished for mounting and aligning 
the separate elements of the structure.  The steel channels shall be installed in 
the concrete floor.  

 
  2. The rear of structure shall be covered with concealed hinged, padlockable steel 

doors for access to buses, connections, and other equipment mounted within.  
The ends of the structure shall be closed with removable steel panels held in 
place with slotted head bolts or concealed screws.  The hinged access doors 
shall be provided with 2-point latches, doorstops, structural reinforcing to 
prevent sagging and provisions for padlocking.  Knurled screwhead type 
fasteners are not acceptable.   

 
  3. Secondary control devices and associated wiring shall be isolated from all high 

voltage primary devices by grounded metal barriers.  Primary circuits such as 
circuit breakers, transformers, and buses shall also be isolated from each other 
and from personnel by grounded metal barriers. 

 
  4. The assembly shall be provided with adequate lifting means and shall be capable 

of being moved into installation position and bolted directly to CONTRACTOR 
supplied floor sills to be set level in concrete per manufacturer's instructions.  
Provisions shall be made for jacking of shipping groups for removal of skids or 
insertion of equipment rollers.  Base of assembly shall be suitable for rolling 
directly on pipes without skids. 

 
  5. Each vertical steel unit forming part of the switchgear line-up shall be a self-

contained housing having one or more individual breaker or instrument 
compartments, a centralized main bus compartment, and a rear cabling 
compartment.  Each individual circuit breaker compartment shall be segregated 
from adjacent compartments and sections, including the bus compartment, by 
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means of grounded steel barriers.  It shall be equipped with drawout rails and 
primary and secondary disconnecting contacts.  Current transformers for feeder 
instrumentation, where indicated on the Drawings, shall be located within the 
appropriate breaker cells. 

 
  6. The stationary part of the primary disconnecting devices for each power circuit 

breaker shall consist of a set of contacts extending to the rear through a glass 
polyester insulating support barrier; corresponding moving finger contacts 
suitably spaced shall be furnished on the power circuit breaker studs which 
engage in only the CONNECTED position.  The assembly shall provide 
multiple silver-to-silver full floating high pressure point contacts with uniform 
pressure on each finger maintained by springs.  Each circuit shall include the 
necessary three-phase bus connections between the section bus and the breaker 
line side studs.  Load studs shall be equipped with insulated copper load 
extension busses terminating in solderless type terminals in the rear cable 
compartment of each structure.  Bus extensions shall be silver-plated where 
outgoing terminals are attached. 

 
  7. The secondary disconnecting devices shall consist of floating fingers mounted 

on the removable unit and engaging flat contact segments at the rear of the 
compartment. The secondary disconnecting devices shall be silver-plated and 
sliding contact engagement shall be maintained in the CONNECTED and TEST 
positions. 

 
  8. The removable power circuit breaker element shall be equipped with 

disconnecting contacts, wheels, and interlocks for drawout application.  It shall 
have four positions, CONNECTED, TEST, DISCONNECTED and REMOVE 
all of which permit closing the compartment door.  The breaker drawout 
element shall contain a worm gear levering "in" and "out" mechanism with 
removable lever crank.  Mechanical interlocking shall be provided so that the 
breaker is in the tripped position before levering "in" and "out" of the cell.  The 
breaker shall include a provision for padlocking open to prevent manual or 
electric closing.  The padlocking shall also secure the breaker in the 
CONNECTED, TEST, or DISCONNECTED position by preventing levering. 

 
  9. An insulating flash shield shall be mounted above each circuit breaker to 

prevent flashover from the arc chutes to ground. 
 
  10. Hinged doors with removable hinge pins shall be provided for the fronts of the 

drawout circuit breaker compartments. 
 
  11. Hinged panels shall be provided for mounting of meters, protective relays, and 

other devices.  Doors and panels shall be equipped with concealed hinges and 
suitable latches.  Doors and panels shall have one-inch (1") deep-formed edges 
with double returns where necessary to assure stiffness. 
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  12. A glass polyester safety shutter shall be furnished to automatically cover the bus 
stabs in the circuit breaker compartment when the circuit breaker unit is moved 
to the TEST, DISCONNECTED, or REMOVE position. 

 
  13. Provide a rear compartment steel barrier between the cable compartment and 

main bus to protect against inadvertent contact with the main or vertical bus 
bars.  Provide full height and depth metal barriers between adjacent vertical 
structures in the cable compartment.  Provide a full height and depth glass 
polyester barrier with appropriate slots for the main bus between adjacent 
vertical structures in the bus compartment. 

 
  14. Equip each cable compartment with cable lug adapters complete with solderless 

mechanical lugs which can be mounted up or down at a 45 degree angle to 
facilitate cable termination with a minimum bending radius.  Provide lugs 
including grounding lugs, suitable for copper cable, of quantity and size as 
indicated on the Drawings. 

 
  15. Except as otherwise described herein, all "space" compartments specified herein 

or indicated on the Drawings shall be furnished as "prepared spaces" or 
"futures" complete with buses, supports, insulators, primary and secondary 
disconnects, lugs for future outgoing cables, and rails ready to receive a future 
circuit breaker of appropriate size.  Insulating barriers shall be installed in the 
cubicles to cover all live terminals to prevent accidental contact. 

 
  16. The withdrawal type units and the stationary sections for these units shall be 

assembled in jigs that accurately locate the contacts, holding devices, and 
interlocks.  One removable unit of each type and rating shall be tried in each 
stationary compartment of same type and rating.  Each stationary compartment 
shall be checked with its own removable unit to insure interchangeability. 

 D. Bus 
 
  1. Buses and main connections shall consist of silver plated flat copper bars or 

copper channels of suitable size carried on supports fabricated from an 
approved insulating material.  The buses shall be mounted in a compartment at 
the rear or above the circuit breakers.  Bus sizes shall be based upon a 
maximum current density of 1000 amperes per square inch.  All bus 
connections, including shipping breaks and for future bus extensions, shall be 
silver-plated and tightly clamped with through bolts.  Provide all bus joints with 
Bellville type spring washers. Buses shall have a continuous current-carrying 
capacity of not less than that specified herein or indicated on the Drawings.   

 
  2. Insulate/isolate buses to protect against spread of arcing faults and accidental 

contact by people or foreign objects. 
 
  3. Provide the 3-phase bus of each unit with insulation to completely encase each 

bar, including where provisions have been made by splicing adjacent units 
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together, or making connections to disconnecting devices. 
 
  4. Fabricate bus bar molded insulation, molded insulation covers for bus joints, 

and bus insulated supports from insulation possessing flame-retardant and self-
extinguishing, dielectric and anti-hydroscopic properties. 

 
  5. A full neutral bus shall be provided as specified herein and indicated on the 

Drawings. 
 
  6. A ground bus shall be silver-plated copper bar, 1/4 inch by 2 inch minimum, and 

shall be furnished extending through all cubicles.  Ground each housing directly 
to this bus.  Ground relay panels with a No. 6 AWG insulated copper wire to 
the ground bus. 

 
  7. A silver plated ground bus of adequate capacity shall be furnished and installed 

throughout the switchgear structure.  Each stationary unit shall be effectively 
connected to this ground bus.  A substantial ground contact shall be provided 
between each breaker and removable element and the ground bus, which shall 
automatically be made before the primary contacts touch.  Contact engagement 
to the ground bus shall be maintained in the CONNECTED and TEST 
positions. 

 
  8. Silver plated main and ground buses installed in the 480V sections shall be 

extended through the low voltage auxiliary unit. 
 
 E. Removable Element 
 
  1. Removable element of each circuit breaker unit shall consist of a 3-pole power 

circuit breaker with trip-free stored-energy mechanism, positive mechanical 
interlock, primary and secondary disconnecting devices, auxiliary switches, 
position indicator, and control wiring.  The removable element shall have four 
positions: CONNECTED, TEST, DISCONNECTED, and REMOVE, all of 
which permit closing of the compartment door. 

 
  2. Provide for mechanical locking of the removable element in the TEST and 

DISCONNECTED position.  Lock shall not interfere with operation of the 
breaker and its mechanism. 

 
  3. Provide an interlock on each circuit breaker unit to prevent the circuit breaker 

from being removed while breaker is closed and to prevent breaker from being 
placed in CONNECTED position unless the breaker is open.  If the circuit 
breaker is closed, the interlock shall trip the breaker before it can be placed in 
CONNECTED position. 

 
 F. Circuit Breakers 
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  1. Each drawout circuit breaker shall be enclosed in a separate metal 
compartment. 

 
  2. Circuit breakers shall be rated in accordance with Underwriters Laboratories 

Standards, with the following minimum ratings: 
 
   a. Nominal voltage: 480 volts. 
 
   b. Maximum design voltage: 600 volts 
 
   c. Low frequency withstands: 2.2 kV 
 
   d. Frame continuous current rating:  as indicated on the Drawings. 
 
   e. Sensor rating:  Same as frame rating. 
 
  3. Circuit breakers shall be UL listed for application in their enclosures for 100 

percent of their continuous current rating. 
 
  4. Circuit breakers of equal rating shall be completely interchangeable. 
 
  5. Equip each circuit breaker with secondary disconnecting contacts to 

automatically engage in the CONNECTED and TEST position to complete 
circuits as required. 

 
  6. Provide a means for racking in and out of the compartment and between 

positions. Provide a means for holding the circuit breaker in the compartment in 
all positions. Include a provision for padlocking open to prevent manual or 
electric closure of the circuit breaker. 

 
  7. Provide interlocking to prevent a closed circuit breaker from racking to or from 

any position.  Provide an additional interlock to assure automatic discharging of 
the closing springs upon insertion or removal of the breaker into or out of the 
compartment. 

 
  8. Provide key interlocks as indicated on the Drawings. 
 
  9. Circuit breakers shall be equipped with arc suppressors and insulating barriers 

shall separate individual poles.  Main contacts shall be silver faced.  Arcing 
contacts shall have non-welding and high conductivity features.  Each breaker 
shall be completely interchangeable with breakers of the same rating.  Circuit 
breakers shall be drawout type with, manual pushbutton trip device. 

 
  10. Each low voltage power circuit breaker shall be long-short-instantaneous-

ground (LSIG) type, equipped with current sensors and a self-powered 
microprocessor-based trip device to sense overload, short circuit conditions and 
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ground faults.   The device shall measure true RMS currents. Peak sensing 
devices will not be accepted.  All adjustment setting switches shall be digitally 
encoded type with gold contacts. The trip unit shall have current metering 
capabilities as well as voltage, energy, total power, real and reactive power, 
power demand and frequency metering. 

 
  11. Equip each circuit breaker with a Cutler-Hammer 1150, GE Micro Versa Trip 

Plus or equivalent microprocessor based trip unit complete with rating plug size 
as indicated on the Drawings.  The trip units shall be furnished complete with all 
additional modules required to facilitate all trip unit functions. 

 
  12. Three phase metering and power quality analysis shall be provided on each main 

and generator circuit breaker by a power quality meter Cutler-Hammer IQ 
Analyzer, GE Multilin model PQMA or equivalent. Metering shall include A, V, 
W, Wh, Wcost, var, varh, VA, VAh, Hz, and PF in True RMS or displacement 
(fundamental) quantities. Power analysis features shall include an event 
recorder, waveform capture, trace memory, harmonic spectrum display 
(through the 62nd harmonic with total harmonic distortion) and a data logger 
function. All analysis data shall be non-volatile. Power quality meter shall 
communicate over PROFIBUS communications protocol (preferred) or 
MODBUS communications protocol (if PROFIBUS is not available) all listed 
values for remote monitoring. 

 
  13. Four switch inputs shall be provided which can be programmed for relay 

activation, counters, logic, demand sync, reset and alarms. Four output relays 
shall be provided which can be programmed to activate on alarms, setpoints, 
switch inputs, kWh pulse, and trace memory triggers or communications 
control. These output relays shall also be able to use demand-metering values of 
A, VAR, W and VA to control load shedding. PLC interface shall be provided 
via four isolated 4-20mA outputs programmable from measured and calculated 
parameters. Transducer monitoring shall be provided via a 4-20mA input. 
Preprogrammed logic shall allow capacitor bank control for power factor 
correction. Current inputs shall be via 1 amp or 5 amp CTs and no VTs shall be 
required for voltages up to 600V. Control power can be AC or DC. 

 
  14. Circuit breakers shall be equipped with a self-coupling primary and secondary 

disconnect contacts and arranged with a disconnect mechanism for moving it 
physically between the CONNECTED and DISCONNECTED positions. 

 
  15. A TEST position for each circuit breaker shall be provided and so interlocked 

to insure proper sequence and safe operation. 
 
  16. Each main, tie, and feeder circuit breaker shall be provided with "a" and "b" 

auxiliary contacts which will open or close when the breaker is open or closed.  
Each breaker shall also be provided with an alarm switch or contact to indicate 
that the breaker has tripped. All of these contacts shall be wired to terminals in 
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each compartment for use in indicating breaker status. Each circuit breaker shall 
be furnished with enough auxiliary contacts to indicate breaker position as 
required for this Contract. 

 
 G. Operation and Interlocks for the 480V Switchgear 
 
  1. Normally the two 480V bus sections will operate independently with the main 

breakers in the CLOSED position and the bus tie breaker in the OPEN position. 
 
  2. The main breakers shall be interlocked with the bus tie breaker by electrical 

interlocks to function as follows: 
 
   a. Permit closing one or both main breakers when the bus tie breaker is 

OPEN automatically. 
 
   b. Permit closing one or both generator breakers when the bus tie breaker is 

OPEN automatically. 
 
   c. Prevent closing the bus tie breaker when both main breakers or generator 

breakers are CLOSED. 
 
   d. Permit closing of only one main breaker or generator breaker when the 

bus tie breaker is CLOSED. 
 
  3 These interlocks are in addition to electrical interlocks specified herein or 

indicated on the Drawings.  Drawing E-23 indicates all present and future 
interlocks required by the switchgear.  

 
 H. Current Transformers 
 
  1. Ring type current transformers shall be dry type, for indoor service, insulated 

for 600 volts, 10 kV BIL.  Design shall have a mechanical and thermal rating to 
withstand short-circuit current, stresses, and heating effects equal to the rating 
of the circuit breaker of the application. 

 
  2. Current ratio shall be as indicated on the Drawings. 
 
  3. Transformers shall be rated in accordance with ANSI Standard C37.20.1, with 

accuracy of the current transformers suitable for BO.5 metering accuracy at 
rated burden.  The transformers shall be sized for the necessary burden for the 
required devices, minimum. 

 
  4. Identify the current transformers for polarity with standard marking or symbols. 

 The transformers shall be capable of carrying rated primary current 
continuously without damage.   
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  5. Run secondary wiring from current transformers in suitable wiring trough, or 
conduit, to proper short-circuiting type terminal blocks for connection to relays, 
instruments, and other devices. 

 
 I. Potential Transformers 
 
  1. Potential transformers shall be indoor dry type, single-phase, 60 hertz. 
 
  2. Potential transformers shall have an accuracy classification determined 

according to ANSI Standards.  The potential transformers shall be suitable for 
metering accuracy, the burden to be served for the required devices plus 20 
percent, and shall meet the following minimum requirements: 

 
   a. BIL: 10kV 
 
   b. Primary Voltage: 480 volts 
 
   c. Secondary Voltage: 120 volts 
 
   d. Winding Ratio: 4:1 
 
   e. Metering Accuracy Class: 0.3 at rated burden 
 
  3. Identify polarity with standard markings or symbols.  Connect secondaries to 

potential buses as required.  Protect potential transformers with primary and 
secondary fuses. Protect primary side with current-limiting fuses. 

 
 J. Control Power Transformers 
 
  1. Provide 480 to 120 VAC control power transformers as required. Verify that 

control power transformers have adequate capacity for the load to be served. 
 
  2. Protect control power transformers with both primary and secondary fuses.  

Protect primary side with current limiting fuses.  Provide a manual disconnect 
ahead of the primary fuses. 

 
  3. Control power transformers for space heaters, lighting, receptacles and other 

ancillary loads shall be separate from those used for control circuits. 
 
  4. Provide U.P.S.  for each side of the Tie breaker & throw  over with adequate 

capacity for critical operation of switchgear.  
 
 K. Control Wiring and Testing 
 
  1. Wire and factory test switchgear to satisfy the requirements of the operation 

described or necessary. 
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  2. Switchgear wiring shall be NEC Type SIS, single-conductor, stranded copper, 

rated 600 volts bundled and secured with nylon ties.  Provide flexible stranding 
for swinging door and panels.  Minimum wire size: No. 14 for control circuits, 
and No. 12 for potential and current transformer circuits. 

 
  3. Route control wires for outgoing or "compartment-to-compartment" 

interconnecting wiring to master terminal blocks with suitable numbering strips 
numbered in agreement with the manufacturer's detailed wiring diagrams. 

 
  4. Terminate all control wiring in molded, screw-type terminal blocks acceptable 

to ENGINEER.  Provide a minimum of 10 percent (10%) spare terminal blocks 
for each circuit breaker and auxiliary compartment.  Compression type terminal 
blocks are not acceptable.  Terminal blocks shall be States Company sliding link 
Type NT or as accepted by ENGINEER. 

 
  5. Number wiring with shrink-type tag devices at both ends consistent with the 

manufacturer's detailed wiring diagrams.  Duplication of wire numbers and 
terminal block numbers is not acceptable. 

 
 L. Instruments, Meters, Relays, Control Devices, TVSS and PLC System 
 
  1. Furnish instruments, meters, protective relays, control devices, TVSS and PLC 

system complete with devices and associated circuitry necessary to perform the 
required functions in accordance with these Specifications. 

 
  2. Mount instruments and relays on hinged panels secured to the vertical structure. 

 Devices shall have enclosing cases, dull black finish, and mounted semi-flush.   
 
  3. Instrument and control switches shall be rotary operated type with means for 

maintaining contact position.  Contacts shall be silver-to-silver, enclosed in 
easily removable protective covers.  Provide control switches for circuit 
breakers with low voltage indicating lamps with series resistors.  Lamps shall be 
easily removable from front of panel and shall be LED type. 

 
  4. Requirements for items mounted on instrument, relay and control panels are as 

follows: 
 
   a. Semi-flush mounting for panels unless otherwise noted. 
 
   b. Items specified, as drawout case type shall be removable-chassis 

construction providing for removal of the relay from the case without 
disconnecting the leads or removing the case from the panel.  The 
associated current-transformer secondaries shall automatically short-
circuit at the case when the relay is removed from its case.  Furnish 
targets, built-in test facilities, and visible self-aligning contacts. 
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   c. Instruments shall be in accordance with ANSI C39.1, 1 percent accuracy 

class, 4-1/2 inch Nominal Square, with 250 degrees scale unless 
otherwise noted. 

 
  5. Provide terminal blocks, wireways, wiring, device mounting brackets, and other 

miscellaneous items as required. 
 
  6. Provide TVSS as shown on drawings as per specification 26 05 00 Basic 

Electrical Materials and Methods. 
 
  7. Provide auto/manual switch for main and generator breaker identified on the 

drawings. In the manual position, an open and close button shall be provided for 
each breaker. In the auto position, an automatic transfer control scheme shall be 
provided transferring electrical loads from the normal power source (utility) to 
the emergency power source (generator) upon reduction or loss of voltage and 
to retransfer loads when normal power is restored.  

 
  8. Generator starting contacts shall be provided to start the generator in case the 

voltage of the normal source drops below 80% (adjustable) on any phase after 
an adjustable time delay of 0.5-30 seconds to allow for momentary dips. The 
transfer logic shall transfer to emergency when 90% of rated voltage and 
frequency has been reached. If the generator does not pick up in 30 seconds, 
the logic shall open the generator breaker and close the main breaker. After 
restoration of normal power on all phases to 90% of rated voltage, an 
adjustable time delay period of 0-25 minutes shall delay retransfer to allow 
stabilization of normal power. If the emergency power source should fail during 
this time delay period, the switch shall automatically return to the normal 
source. After retransfer to normal, the engine generator shall be allowed to 
operate at no load for a cool-down period of 5 to 30 minutes (adjustable). 
Provide pilot lights to indicate open and close breaker positions. Logic shall be 
accomplished with a PLC and operator interface, where all adjustable timers 
and registers can be modified. Provide UPS for control backup power. Provide 
logic to open main breaker and generator breaker if the emergency glass station 
is activated. System, PLC, and control program features shall include: 

 
   a. Power brownout and power stabilization delay. 
 
   b. Automatic return to normal, optional re-transfer inhibit switch. 
 
   c. Automatic mode lockout for fault or emergency open. 
 
   d. Interlocking to prevent source paralleling in the control program of the 

PLC and with relays external to the PLC. 
 
   e. Local programming capability. 
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   f. Keyswitch for security on auto/manual switch, transfer test switch, 

halt/run switch. 
 
   g. Light indication of source condition. 
 
   h. Local visible alarm annunciator. 
 
   i. Open, closed, fault indications and open/close control of each switching 

device in the system. 
 
   j. Undervoltage/phase failure (adjustable dropout/pickup) and phase 

reversal sending with local LED indication. 
 
   k. Control power transformers. 
 
   l. Control power source seeking transfer circuit with timer. 
 
   m. Frequency and overvoltage relays for generator applications. 
 
  9. PLC shall be provided with the capability (hardware and software) to expand 

the switchgear in the future to handle one more main breaker and generator 
breaker as shown on drawing. PLC, relays etc, shall be located in the main and 
generator breaker section. PLC shall provide dry contact outputs for connection 
to external plant PLC for “loss of utility power”. One contact is required for 
each utility service. 

 
 M. Nameplates 
 
  1. Provide engraved plastic nameplates to identify switchgear units, door mounted 

devices, and internal components. 
 
  2. Label the switchgear per the requirements of NEC, Articles 110-21 and 110-22. 
 
 N. Switchgear Equipment 
 
   Furnish and equip the circuit breaker compartments and auxiliary compartments 

as previously specified and as follows: 
 
   a. Power air circuit breaker unit including 1 set of primary disconnecting 

devices and current transformers and, where specified or required, 
potential transformers with fuses. 

 
   b. The power air circuit breaker faceplate shall include a drawout position 

indicator, spring charge indicator, push-to-trip button, push-to-close 
mechanism release button, and open-close indicator. 
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   c. Panel-mounted circuit breaker control switch with red and green-

indicating lights to indicate breaker contact position for electrically 
operated breakers.  One of the following manufacturers or equal: 

  
    1) Cutler-Hammer. 
 
    2) General Electric Company 
 
    3) Square D equivalent. 
 
   d. Bottom entries for normal and standby applications as required and as 

indicated on the Drawings. 
 
   e. Furnish ground bus extending the full length of the switchgear.  Provide 

lugs at each end of the bus for ground cable terminations. 
 
   f. Auxiliary contacts, auxiliary relays, and interposing contactors to provide 

remote interlocking and indicating functions indicated on the Drawings 
plus 2 spare normally open and 2 spare normally closed contacts. 

 
 O. Warning Signs 
 
   Provide a minimum of 2 warning signs on the front of the switchgear lineup and 

2 on the back. 
 
   a. Red laminated plastic engraved with white letters approximately 1/2 inch 

high. 
 
   b. Signs shall read "DANGER 480 VOLTS” 
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P. Source Quality Control 
 
  1. Completely assemble, wire, and test switchgear at the factory.  Detailed 

inspections before and after assembly shall assure correctness of design and 
workmanship.  Provide groups of wires leaving the shipping-assembled 
equipment with terminal blocks with suitable numbering strips. 

 
  2. After assembly, provide the switchgear with lifting channels having eyebolts for 

attachment of crane slings to facilitate lifting and handling each shipping-
assembly unit.  These lifting channels shall be removable after equipment is 
placed on permanent foundations. 

 

Part 3 Execution 
 
3.01  Installation 
 
 A. The switchgear shall be furnished and installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions.  One (1) copy of these 
instructions shall be included with the equipment at time of shipment.  The equipment 
shall be suitably protected and space heaters connected until accepted by the 
OWNER. 

 
 B. Furnish and install structural mounting channels in accordance with manufacturer's 

recommendations to provide proper alignment of the units. 
 
 C. The equipment shall be installed and checked in accordance with the manufacturer's 

recommendations.  This shall include but not limited to:   
 
  1. Checking to ensure that the pad location is level to within .125 inches. 
 
  2. Checking to ensure that all bus bars are torque to the manufacturer's 

recommendations. 
 
  3. Assemble all shipping sections, remove all shipping braces and connect all 

shipping split mechanical and electrical connections. 
 
  4. Secure assemblies to foundation or floor channels. 
 
  5. Measure and record Megger readings phase-to-phase, phase-to-ground, and 

neutral-to-ground (four-wire systems only). 
 
  6. Inspect and install all circuit breakers in their proper compartments. 
 
 D. Install the switchgear to allow complete unit door swing required for unit removal.  

This is specifically required where a vertical section of switchgear is set next to a wall 
to the left of a switchgear section. 
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 E. The CONTRACTOR shall furnish and install all conduit and wire required to provide 

main, tie, and feeder breaker positions (open, closed) and breaker "TRIPPED" signals 
as inputs to the plant control system. 

 
3.02  Painting 
 
 A. After fabrication, bonderize, chemically clean and paint exterior and interior surfaces 

of the switchgear with a rust inhibiting primer followed by an ANSI 61 gray finish 
coat cathodic electro-deposition epoxy. 

 
 B. Prior to final completion of the work, all metal surfaces of the equipment shall be 

cleaned thoroughly, and all scratches and abrasions shall be retouched with the same 
coating as used for factory finishing coats. 

 
3.03  Rubber Mats 
 
  A three foot wide rubber mat shall be furnished and installed on the floor and in front 

of each switchgear assembly.  The mat shall be long enough to cover the full length of 
each line-up. The mat shall be 1/4 inch thick with beveled edges, canvas back, solid 
type with corrugations running the entire length of the mat.  The mat shall be 
guaranteed extra quality, free from cracks, blow holes, or other defects detrimental to 
their mechanical or electrical strength. The mat shall meet OSHA requirements and 
the requirements of ANSI/ASTM D-178 J6-7 for Type 2, Class 2 insulating matting. 

 
3.04  Field Adjustments 
 
  The protective relays shall be set in the field by a qualified representative of the 

manufacturer, or an outside testing company retained by the CONTRACTOR, in 
accordance with the settings designated in a coordinated study of the system as 
required elsewhere in these Specifications. 

 
3.05  Manufacturer's Certification 
 
  A qualified, factory-trained manufacturer's representative shall certify in writing that 

the equipment has been installed, adjusted and tested in accordance with the 
manufacturer's recommendations. 

 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
 A. The following is a list of standards which may be referenced in this section: 
 
  1. American National Standard Institute (ANSI): 
 
   a. C2, National Electrical Safety Code (NESC). 
 
   b. C57.12.28, Switchgear and Transformers - Pad-Mounted Equipment- 

Enclosure Integrity. 
 
   c. Z55, Gray Finishes for Industrial Apparatus and Equipment. 
 
  2. National Electrical Manufacturers Association (NEMA): 
 
   a. AB 1 Molded Case Circuit Breakers. 
 
   b. ICS 1, General Standards for Industrial Control and Systems. 
 
   c. ICS 2, Standards for Industrial Control Devices, Controllers, and 

Assemblies. 
 
   d. ICS 2.3, Instructions for Handling, Installation, Operation, and 

Maintenance of Motor Control Centers. 
 
   e. KS 1, Enclosed and Miscellaneous Distribution Equipment Switches (600 

Volts Maximum). 
 
   f. 250-1997, Enclosures for Electrical Equipment (1,000 volts maximum). 
 
  3. National Fire Protection Association (NFPA): 70-90, National Electrical Code. 

(NEC) Latest Edition. 
 
  4. Underwriters Laboratories, Inc. (UL): 
 
   a. 98, Standard for Safety Enclosed and Dead-Front Switches, Eleventh 

Edition. 
 
   b. 489, Standard for Safety Molded Case Circuit Breakers and Circuit 

Breaker Enclosures, Seventh Edition. 
 
   c. 845, Standard for Safety Motor Control Centers, Third Edition. 
 
   d. 508A Industrial Control Equipment. 
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  5. Uniform Building Code (UBC): Section 2312, Earthquake Requirements. 
 
  6. InterNational Electrical Testing Association (NETA) Acceptance Testing 

Specifications, latest edition. 
 
  7. Institute of Electrical and Electronics Engineers (IEEE): 
 
   a. 112, latest revision, Standard Test Procedure for Polyphase Induction 

Motors and Generators. 
 
   b. 43, latest edition, Recommended Practice for Testing Insulation 

Resistance of Rotating Machinery 
 
1.02  Submittals 
 
 A. Shop Drawings: 
 
  1. Itemized bill of material. 
 
  2. Descriptive information. 
 
  3. Dimensional drawings. 
 
  4. Conduit entrance locations/provisions. 
 
  5. Bus data including horizontal and vertical bus capacities, voltage rating and 

interrupting capacity.  Include materials of construction. 
 
  6. Protective Devices: Copies of time-current characteristics. 
 
  7. Anchoring instructions and details. 
 
  8. Typed tabulation: 
 
   a. Motor name; tag (equipment) numbers as shown on Drawings. 
 
   b. Motor horsepower. 
 
   c. Nameplate full load current. 
 
   d. Measured load current and voltage. 
 
   e. Heater catalog number. 
 
   f. Protective device trip settings. 
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  9. Attach above typed, tabulated data to a copy of starter manufacturer's overload  
  heater selection tables for the starters provided. 

 
  10. Control Diagrams: 
 
   a. NEMA ICS 2, Section 322.08 Type I. 
 
   b. Wiring Type B. 
 
   c. In addition to standard NEMA control diagrams, provide the following: 
 
    1) Remote control devices. 
 
    2) Remote indication and/or pilot lights. 
 
    3) Interconnections and interlocking circuits between starter and 

remote equipment. 
 
    4) Remote sensors. 
 
    5) Tag numbers associated with all control devices and equipment. 
 
    6) Clearly identify items provided by others. 
 
  11. One-line diagrams. 
 
  12. Schematic (elementary) diagrams. Custom schematics shall be furnished.  

Diagrams shall include all remote devices.  Submittals with drawings not 
meeting this requirement will not be reviewed further and will be returned to the 
CONTRACTOR stamped "REJECTED-RESUBMIT". 

 
  13. Outline diagrams. 
 
  14. Interconnection diagrams. 
 
  15. Enclosure NEMA rating and color. 
 
  16. Ground bus size and material of construction. 
 
  17. Main incoming line entry provision (top or bottom). 
 
  18. Control unit nameplate schedule. 
 
  19. All circuit breaker types, frames and settings. 
 
  20. All starter NEMA sizes, auxiliary contact provisions, coil voltage Relays, 
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timers, pilot devices, control transformer VA and fuse sizes. 
 
  21. Short circuit rating of the complete assembly. 
 
  22. Replacement parts lists and operation and maintenance procedures. 
 
  23. Plan and elevation dimensional views of each MCC section. 
 
 B. Quality Control Submittals:  
 
  1. Manufacturer's installation instructions 
  
  2. Operation and Maintenance Manual. 
 
  3. Factory test reports, certified. 
 
1.03  UL Compliance 
 
  Products manufactured within scope of Underwriters Laboratories shall conform to 

UL Standards and have an applied UL Listing Mark. Where shown or required motor 
control centers shall be suitable for service entrance. 

 
1.04  Packing and Shipping 
 
  Shipping Splits: Established by CONTRACTOR to facilitate ingress of equipment to 

final installation location within the building. 
 
1.05  Responsibilities 
 
  The information provided on the drawings is for guidance only and does not limit the 

equipment size.  When motors furnished differ from the expected rating indicated the 
CONTRACTOR shall make the necessary adjustments to wiring, conduit, disconnect 
devices, motor starters, branch circuit protection, and other affected material or 
equipment to accommodate the motors actually installed. 

 
1.06  Inspection Coordination 
 
  The CONTRACTOR shall provide access to the WORK for the ENGINEER as 

requested for inspection.  The Contractor shall provide 48 hours notice of its intention 
to begin new WORK activities. 
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Part 2 Products 
 
2.01  Manufacturers  
 
 A. Cutler-Hammer or approved equal.  
 
 B. Square D or approved equal. 
 
 C. General Electric or approved equal. 
 
 D. Siemens or approved equal. 
 
 
2.02  Motor Control  
 
 A. General: 
 
  1. Provide each motor with a suitable controller and devices that will function as 

specified for the respective motors and meeting NEMA ICS 2, (class A), the 
NEC, and UL. 

 
  2. Like Items of Equipment: Same manufacturer as low voltage switchboard and 

panelboards for standardization. Devices of the same type shall be products of 
the same manufacturer.  This requirement applies to all control devices, and 
insofar as practical, to equipment manufactured on a production basis.  It also 
applies without exception to equipment custom fabricated for this project. 

 
  3. Make adjustments as necessary to wiring, conduit; disconnect devices, motor 

starters, branch circuit protection, and other affected material or equipment to 
accommodate motors actually provided under this Contract. 

 
  4. Overload Protection: 
 
   a. Each motor shall have a direct current sensing solid-state overload 

protection in all ungrounded phases.  This protection shall have current 
overload relays sensitive to motor current, and mounted within the motor 
controller.  Reset of the protection shall be manually activated with 
externally operated reset button. All overload protection devices shall be 
the inverse time limit type and match the motor characteristic. 

 
  5. Control Transformer: 
 
   a. Two winding, 120-volt secondary, primary voltage to suit. 
 
   b. Two current-limiting fuses for primary circuit.  
   c. One fuse in secondary circuit. 
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   d. Mount within starter unit. 
 
  6. Suitable for use with 75 degrees C wire at full NFPA 70, 75 degrees C 

ampacity. 
 
  7. Lifting lugs on all equipment and devices weighing over 100 pounds. 
 
  8. Anchor Bolts: Galvanized, sized by equipment manufacturer. 
 
  9. Operating Conditions: 
 
   a. Ambient Temperature: Maximum 40 degrees C. 
 
   b. Equipment to be fully rated without any derating for operating conditions 

listed above. 
 
  10. Enclosures: In accordance with NEMA 250 and ANSI C57.12.28. 
 
  11. Equipment Finish: 
 
   a. Electro-coating process applied over a rust-inhibiting phosphated base 

coating. 
 
   b. Exterior Color: Manufacturer's standard. 
 
  12. All manual starters and combination motor starters shall be lockable in the off 

position. 
 
 B. Manually Operated Starter, Fractional Horsepower:  
 
  1. Rating: 16 amperes continuous at 277 volts maximum. 
 
  2. Single-phase, non-reversing, full voltage with overload protection. 
 
  3. Toggle operated, keyed where shown. 
 
  4. Enclosure: NEMA 250, Type 4, unless shown otherwise. 
 
  5. Neon Light: Red. 
 
  6. Handle guard/lock-off attachment. 
 
 C. Manually Operated Starter, Integral Horsepower: 
 
  1. Rating: Horsepower rated to maximum of 10 horsepower at 600 volts with 
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overload protection. 
 
  2. Single or three-phase, non-reversing, full voltage. 
 
  3. Control: Toggle or pushbutton. 
 
  4. Enclosure: NEMA 250, Type 4, unless shown otherwise. 
 
  5. Red pilot light in series with an auxiliary contact. 
 
  6. Locking in OFF position. 
 
  7. Two spare auxiliary, field-convertible contacts. 
 
 D. Combination Full-Voltage, Magnetic Starter:  
 
  1. Rating: Horsepower rated at 600 volts, UL labeled for 100,000 amperes with 

overload protection. 
 
  2. Three-phase, non-reversing, full voltage. 
 
  3. Control: As shown. 
 
  4. Disconnect Type: Motor circuit protector. 
 
  5. Enclosure: As shown. 
 
  6. Pilot Lights: As shown. 
 
  7. Pad-lockable operating handles. 
 
2.03  Motor Control Centers 
 
 A. General:  
 
  1. In accordance with NEMA ICS 2 and UL 845. 
 
  2. The motor control centers shall be 600-volt class suitable for operation on a 

three-phase, 60-Hz system.  The system operating voltage and number of wires 
shall be as indicated, on project drawings. 

 
  3. MCC designated as service entrance rated shall include provision for 

termination of an incoming neutral conductor in conformance to NEC 
requirements. 

  4. Short Circuit Rating: Amperes rms symmetrical as shown on Drawings for 
entire motor control center as a complete assembly. 
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  5. All controllers, main and branch circuit breakers, wire connections, and other 

devices to be front mounted and accessible unless otherwise noted. 
 
  6. NEMA ICS 2, Section 322.08. 
 
   a. Class: IIS. 
 
   b. Type: B. Diagrams and wiring. 
 
   c. Provide blank spaces on interconnection diagrams to add control 

conductor code designations during installation of equipment. 
 
  7. Size and Arrangement 
 
   a. Motor control centers shall be of mechanical groupings of control center 

units, assembled into a lineup of control center sections.  Each control 
section shall be nominally 90-inches tall by minimum 20-inches deep. 

 
   b. MCC's shall be designed to not exceed the space requirements as 

indicated on the Contract Drawings, including spaces, spares, and future 
compartments.  MCC's shall be subject to rejection for exceeding the 
lengths indicated where allotted space is critical. 

 
   c. Equipment within the MCC may be rearranged at the discretion of the 

manufacturer, providing the MCC provides the spares, space, and future 
provisions indicated. 

 
   d. All switches and circuit breakers used as switches shall be located so that 

the center of the grip of the operating handle of the switch or circuit 
breaker, when in its highest position, will not be more than 6-feet 7-in. 

 
 B. Enclosure:  
 
  1. Type: NEMA 250, Type 1, gasketed. 
 
  2. Construction: 
 
   a. Sheet steel reinforced with channel or angle irons. 
 
   b. Butt sections flush, end-to-end against similar section without bolts, nuts, 

or cover plates causing interference. 
 
   c. Removable top cover plates and bottom cover plates. 
   d. Removable plates on end panels for future bus extension. 
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   e. Structural members shall be fabricated of not less than 12 gauge steel and 
side and top panels and doors shall be not less than 14 gauge steel. 

 
  4. Section Mounting: Removable formed-steel channel sills and lifting angles. 
 
  5. Horizontal Wiring Compartments: Accessible from front, full width, top and 

bottom. 
 
  6. Vertical Wiring Compartment: Full height, isolated from unit starters with 

separate door. 
 
  7. Unit Compartment: Individual compartments separated by steel barriers for 

each starter, feeder, or other unit capable of being wired from front without unit 
removal. 

 
  8. Compartment Doors: Separate hinged doors for each starter, feeder, or other 

unit. 
 
  9. Door Interlocking: Interlock starter and feeder doors mechanically so doors 

cannot be opened with unit energized. Provide defeater mechanism to allow 
intentional access at any time. 

 
  10. External disconnect handles, pad-lockable in OFF position. 
 
  11. Cable Entrance: Main leads enter as shown on the Drawings. Control and 

feeder circuits enter from top and bottom. 
 
  12. Spaces designated as "SPACE" or "BLANK" shall include blank hinged doors 

and vertical bus bars. 
 
  13. Control units inside compartments shall be clearly identified with tags or stencil 

markings. 
 
  14. Each control unit including spares, spaces and blanks, lights, and devices shall 

be identified by an engraved nameplate.  Identification shall include circuit 
number as indicated. 

 
  15. Each motor control center shall be fitted with the manufacturer's nameplate 

which shall include the NEMA Standard electric rating and other pertinent data, 
including manufacturer, sales order number, date of manufacture, and place of 
manufacture. 

 
  16. Fans, heat exchangers, transformers, capacitors, junction boxes, or other 

devices may not be mounted on the outside of the motor control center 
enclosure. 
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  17. Finish for motor control center shall be light grey, ANSI 61.  The panels shall 
be given 2 coats of primer inside and out and 2 coats of enamel finish.  External 
colors other than ANSI 61 will not be acceptable. 

 
  18. Each section shall be dead-front and dead-back construction. Rear access shall 

not be necessary for inspection and maintenance. The structure arrangement 
shall be for front only mounting of units. 

 
  19. Power cables to the motor control center shall be either top or bottom feed as 

indicated on the project drawings. Provide all necessary lugs, clamps, and 
supports to terminate incoming power cables. 

 C. Bus: 
 
  1. Horizontal Power Bus: 
 
   a. Three-phase tin-plated, copper, entire width of control center, rated as 

indicated. 
 
   b. Silver-plated at joints. 
 
   c. Construct to allow future extension of additional sections. 
 
   d. Pressure type solderless lugs for each incoming line cable. 
 
   e. Isolated from top horizontal wireway. 
 
   f. Provide Belleville washers on bus connection bolts. 
 
  2. Vertical Power Bus: 
 
   a. Three-phase tin-plated, copper, full height of section, rated as required by 

the load but not less than 300 amperes, minimum. 
 
   b. Silver-plated at joints. 
 
   c. Sandwich type bus insulation providing deadfront construction with 

starter units removed except for bus stab openings. 
 
   d. Insulated and isolated barrier complete with shutters. 
 
   e. Provide Belleville washers on bus connection bolts. 
 
  3. Neutral Bus: None. 
 
  4. Ground Bus: 
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   a. Copper, tin-plated, 33 percent minimum of phase bus ampacity, entire 
width of control center. 

 
   b. Provide Belleville washers on bus connection bolts. 
 
  5. Bus Bracing: 65,000 amperes rms symmetrical. 
 
 D. Motor Controller Unit: 
 
  1. Provide indicated individual components and control devices including 

pushbuttons, selector switches, indicating lights, control relays, time delay 
relays, and elapsed time meters as specified in Section 26 00 16, Basic Electrical 
Materials and Methods. 

 
  2. Each motor starter unit shall consist of a combination magnetic contactor and 

short circuit protective device.  Short circuit protective device shall be an 
instantaneous, magnetic only circuit breaker or thermal magnetic circuit breaker 
as defined in the project one line diagrams.  All circuit breakers provided as part 
of a motor starter unit shall be capable of being padlocked in the open position. 
 Reset of thermal overload elements shall be possible with unit door closed.  
Three phase overload trip units shall be furnished to suit the full load current of 
the equipment installed.  Overload relays shall be solid state type capable of 
detecting phase loss and ground faults and shall meet NEMA class 20 tripping 
characteristics. 

 
  3. Magnetic starters shall have auxiliary contacts as required by electrical motor 

control diagrams, including N-O and N-C contacts as indicated, plus one each 
spare N-O and N-C contact. As a minimum, provide one normally open and one 
normally closed auxiliary contact. 

 
  4. Each starter unit shall have its own control power transformer.  It shall have a 

115-volt grounded secondary.  One secondary fuse and 2 primary fuses shall be 
provided.  Control power transformers shall be sized to accommodate the 
control devices indicated. Minimum transformer size is 50 VA.  Local control 
devices shall be mounted independently of the cover door.  All starters shall 
have a local "running" lamp and a "off" light to indicate the presence of control 
power when the motor is not running. Indicating lights shall be push-to-test 
type.  Starters shall be provided with elapsed time meters, hand/off/auto 
selector switches, and other devices as indicated.  All cubicle control wires shall 
be terminated at a pull apart disconnecting terminal block at the cubicle. 

 
  5. The motor control center manufacturer shall be responsible for identifying each 

control wire within each motor starter unit with wrap-around permanent plastic 
markers.  Each control wire shall be identified at both ends. Markers shall be 
produced from a device specifically made to produce tags, such as 
manufactured by Brady Corporation or Thomas & Betts or approved equal. 
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Hand lettered markers are not acceptable. 
 
  6. Motor starters shall be designed to NEMA ratings.  Starters designed to IEC 

ratings or with dual IEC/NEMA ratings will not be acceptable, either as part of 
any MCC, as remote starters, or as part of any equipment package. 

 
  7. Construction: 
 
   a. Draw out combination type with stab connections for starters NEMA 

ICS, Size 4 and smaller. The fixed-type unit assembly shall be constructed 
so that it can be easily removed from its panel after disconnecting the 
wires to the terminal block and withdrawing from the primary bus.  
Removal of a unit assembly shall be possible without rear access and 
without disturbing any other unit in the motor control center. 

 
   b. Bolt-on combination type with cable connection to riser for starters 

NEMA ICS, Size 5 and larger. 
 
   c. Readily interchangeable with starters of similar size. 
 
   d. Pull-apart unit control wiring terminal boards on all units. 
 
 E. Starters: 
 
  1. NEMA ICS 2, Section 322.08 standard rating, except none smaller than NEMA 

ICS, Size 1. 
 
  2. Rating: Horsepower rated at 600 volt, UL labeled for 65,000 amperes with 

overload protection. 
 
  3. Three-phase, non-reversing, unless otherwise shown. 
 
  4. Disconnect Type: Motor circuit protector. 
 
  5. Combination Full Voltage, Magnetic Starter: 
 
   a. Control: As shown. 
 
   b. Pilot Lights: Red-ON and Green-OFF. 
 
  6. Two Speed Starters: 
 
   a. Two Speed Starters shall be of the two-winding type unless otherwise 

indicated. 
   b. Requirements set forth in paragraph 2.03 for enclosures and devices apply 

herein. 
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  7. Disconnecting Device: 
 
   a. In each starter, control circuit disconnect to de-energize circuits in unit 

which are not de-energized by starter power disconnect device. 
 
   b. Pad-lockable in OPEN position. 
 
  8. Circuit Breaker: 
 
   a. Meeting the requirements of NEMA AB1 and UL 489. 
 
   b. Molded case with manufacturer's recommended trip setting for maximum 

motor protection. 
 
   c. Magnetic trip only. 
 
   d. Tripping indicated by operating-handle position. 
 
   e. Interrupting capacity required for connection to system with short circuit 

capacity indicated. 
 
  10. Motor Overload Protection: 
 
   a. Direct current sensing solid-state overload protection in all ungrounded 

phases. 
 
   b. Manual-reset overload relays. 
 
  11. Motor Thermal Protector Interface: Manual-reset interposing relay for 

connection to motor-mounted thermal protector system. 
 
  12. Ground Fault Protection: Where indicated and as specified in paragraph Feeder 

Units and Main Protective Device, except provide instantaneous operation 
device. 

 
 E. Control Unit: 
 
  1. Disconnecting Device: Capable of de-energizing external source control circuits 

in unit. 
 
  2. Control Devices: As indicated and as specified in Section 26 00 16, Basic 

Electrical Materials and Methods. 
 
  3. Control Wiring: 
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   a. Minimum wire size 14 AWG copper. 
 
   b. Permanent sleeve type markers with wire numbers applied to each end of 

wires. 
 
   c. Terminate wires using insulated locking fork or ring type crimp terminals. 
 
   d. Terminate current transformer leads on shorting type terminal blocks. 
 
 F. Incoming Line Terminal: 
 
  1. Construction: As specified in Paragraph Motor Controller Unit. 
 
  2. Incoming Service Feeder: Cable entering section as shown. 
 
  3. Maximum short-circuit rating of 65,000 amperes. 
 
  4. Mechanical type CU-/AL lugs for 75 degrees C cable. 
 
 G. Feeder Unit and Main Protective Device:  
 
  1. Construction: As specified in Paragraph Motor Controller Unit. 
 
  2. Incoming Service Feeder: Cable entering section as shown. 
 
  3. Molded Case Circuit Breaker: 
 
   a. In accordance with NEMA AB 1 and UL 489. 
 
   b. Main and feeder protective device. 
 
   c. UL labeled as suitable for service entrance.  
 
   d. Thermal-magnetic trip and interrupting capacity required for connection 

to system with short circuit capacity indicated. 
 
   e. Indicate tripping by operating-handle position. 
 
   f. Suitable for use with 75 degrees C wire at full NEC 75 degrees C 

ampacity. 
 
   g. Circuit breakers having a frame size of 150 amperes or less shall be 

molded-case type with thermal magnetic non-interchangeable, trip-free, 
sealed trip units. 

 
   h. Circuit breakers with a frame size of 225 amperes to 1,200 amperes shall 
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be molded case with interchangeable thermal and adjustable magnetic trip 
or RMS sensing electronic trip elements. 

 
   i. The interrupting capacity of all main, and feeder branch circuit breakers 

shall be a minimum of 65,000 RMS symmetrical amperes.  Service 
disconnects rated 1000A or more shall provide ground fault protection of 
equipment. 

 
  4. Ground Fault Protection: 
 
   a. Suitable for 480-volt, three-phase, three-wire, solidly grounded wye 

system. 
 
   b. Ground sensors to encircle all phase conductors and neutral conductor 

where used and connected to ground relays with adjustable pickup 
settings and time-current characteristics indicated. 

 
   c. Circuit breaker shunt trip and relay operating from fused 120-volt ac 

control source within control center. 
 
   d. Manufacturers: 
 
    1) Ground Fault System ITE; Ground Shield or approved equal. 
 
    2) General Electric; Ground Break or approved equal. 
 
  5. Phase Monitoring Relay: 
 
   a. Three-phase monitoring relay to protect against low voltage,  voltage 

unbalance, and phase reversal. 
 
   b. Manufacturer: Furnas; Class 47 or approved equal. 
 
 H. Instruments:  
 
  1. Provide solid state type metering where indicated. Include CT's and PT's of 

ratios as indicated. 
 
   a. Solid state “metering” shall include but not be limited to the following 

functions: 
 
    1) Metering: Device shall monitor Voltage (VLL/VLN), Current 

(Amps per phase), Real Power (W), Reactive Power (VAR) and 
Apparent Power (VA).  Device shall have data gathering ability for 
analysis. The device(s) shall conform to the requirements of UL 
508. 
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    2) Alarms: Device shall utilize assignable output relays to trigger 

alarms for specific applications.  Alarm messages shall be displayed 
on the front panel of the device. Alarm outputs via dry contacts 
shall alarm Over/Under Current, Over/Under Voltage, Current 
Unbalance/Neutral Current, Phase Sequence, Over/Under 
Frequency, Power Factor and Switch Inputs. 

 
    3) Communications: Device shall be able to communicate with current 

and future process control systems using standard protocols such as 
Devicenet, Ethernet, Modbus, Profibus, or as called for on project 
drawings.  Front and rear panel communications ports shall be 
available for information access.  Display of monitored values shall 
be available both locally and remotely. 

 
 I. Pushbuttons, selector switches, and pilot lights shall be the heavy-duty, oil-tight type, 

sized to 30 mm.  Miniature style devices are not acceptable.  All devices shall conform 
to the requirements of UL 508. 

 
  1. Lens colors for “run”, “stop”, “on”, “off”, “open”, and “closed” shall be 

coordinated with the District’s requirements. 
 
  2. Pilot lights shall be LED, push-to-test type. 
 
  3. Provide hazardous location type pilot devices in classified locations per the 

NEC. 
 
 J. Elapsed Time Meters: As specified in Section 26 00 16, Basic Electrical Materials and 

Methods. 
 
 K. Time Delay Relays: As specified in Section 26 00 16, Basic Electrical Materials and 

Methods. 
 
 L. Relays shall be 3 PDT with 10 amp contacts, plug-in type utilizing rectangular blades 

and provided with sockets for screw-type termination and hold-down clips. 
 
 M. Reset Timers: As specified in Section 26 00 16, Basic Electrical Materials and 

Methods.  
 
 N. Nameplates:  
 
  1. Laminated plastic; white, engraved to black core. 
 
  2. Provide for each motor control center and each unit. 
 
  3. Engrave with inscription shown on single-line diagram. 
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  4. Provide blank nameplates on spaces for future units. 
 
  5. Attach with stainless steel pan head screws on face of control center. 
 
 O. Factory Testing: NEMA ICS 1, Section 109. 
 
2.04  Spare Parts 
 
 A. The CONTRACTOR shall furnish the following for each MCC as a minimum: 
 
  1. One unit control transformer of each size furnished in magnetic starters installed 
 
  2. Three bezels of each color installed for pilot indicators 
 
  3. One dozen panel lamps 
 
  4. One dozen control fuses of each size installed 
 
 B. Spare parts shall be identified by MCC number, type, size, and manufacturer 
 

Part 3 Execution 
 
3.01 Installation  
 
 A. Install equipment in accordance with NEMA ICS 2.3, Submittal Drawings, and 

Manufacturer's Instructions and Recommendations.  
 
 B. Secure equipment to mounting pads with anchor bolts of sufficient size and number 

adequate for specified seismic conditions.  
 
 C. Install equipment plumb and in longitudinal alignment with pad or wall.  
 
 D. Coordinate terminal connections with installation of secondary feeders.  
 
 E. Grout mounting channels into floor or mounting pads.  
 
 F. Retighten current-carrying bolted connections and enclosure support framing and 

panels to manufacturer's recommendations. 
 
 G. Motor control centers shall be installed on concrete pads.  After leveling and 

shimming, the CONTRACTOR shall anchor motor control centers to concrete pads, 
and shall grout so that no space exists between the pad and support beams. 

 
 H. The CONTRACTOR shall: 
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  1. Torque all bus bar bolts to manufacturer's recommendations.  Tighten all sheet 
metal and structure assembly bolts. 

 
  2. Adjust all Motor Circuit Protector (MCP) devices to the instantaneous trip 

setting position recommended for the actual horsepower and full load amps of 
the motor.  Verify that overload devices are proper for equipment installed; 
make necessary changes in overload devices as required for motors having 
power factor correcting capacitors. 

 
  3. After equipment is installed, touch up scratches and verify that nameplate, and 

other identification is accurate. 
 
  4. Provide high voltage switchboard matting in front of the MCC.  The mat shall 

be long enough to cover the full length of each line-up. The mat shall be 1/4 
inch thick with beveled edges, canvas back, solid type with corrugations 
running the entire length of the mat.  The mat shall be guaranteed extra quality, 
free from cracks, blow holes, or other defects detrimental to their mechanical or 
electrical strength. The mat shall meet OSHA requirements and the 
requirements of ANSI/ASTM D-178 J6-7 for Type 2, Class 2 insulating 
matting. 

 
3.02  Testing 
 
 A. Factory Test: All motor control centers, micro processor based soft starters and their 

components shall be given manufacturer's standard electrical and mechanical 
production tests and inspections.  The tests shall include electrical continuity check, 
dielectric tests for each circuit, and inspection for proper functioning of all 
components including controls, protective devices, metering, and alarm devices. 

 
 B. Field Test MCC:  
 
   Visual and mechanical inspection after installation. 
 
   a. Inspect for physical damage, proper anchorage, and grounding. 
 
   b. Verify that the ratings of the solid state overload relays match the motor 

full-load current nameplate data. 
 
   c. Check tightness of bolted connections. 
 
 C. Electrical Tests 
 
  1. Insulation tests 
 
   a. Measure insulation resistance of each bus section phase to phase and 

phase to ground for one minute.  Test voltage and minimum acceptable 
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resistance shall be in accordance with manufacturer's recommendations. 
 
   b. Measure insulation resistance of each starter section phase to phase and 

phase to ground with the starter contacts closed and the protective device 
open.  Test voltage and minimum acceptable resistance shall be in 
accordance with the manufacturer's recommendations. 

 
   c. Measure insulation resistance of each control circuit with respect to 

ground 
 
  2. Verify proper operation of control logic in all modes of control. 
 
3.03  Solid State Reduced Voltage Starter Installation – Not Used 
 
3.04  Circuit Breakers  
 
 A. Field adjust trip settings of motor starter magnetic-trip-only circuit breakers.  
 
 B. Adjust to approximately Il times motor rated current.  
 
 C. Determine motor rated current from motor nameplate following installation. 
 
3.05  Overload Relay  
 
  Adjust overload relays after the actual nameplate full-load current rating of motor has 

been determined. 
 
3.06  Motor Data  
 
  Provide typed, self-adhesive label attached inside each motor starter enclosure door 

displaying the following information:  
 
  1. Motor served by tag number and equipment name. 
 
  2. Nameplate horsepower. 
 
  3. Motor code letter.  
 
  4. Full load amperes. 
 
  5. Service factor. 
  6. Installed overload relay heater catalog number. 
 
3.07  Field Quality Control  
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  In accordance with Section 26 08 13, Electrical Testing. 
 
3.08  MANUFACTURERS' SERVICES  
 
  Furnish manufacturer's representative for the following services at jobsite or 

classroom as designated by OWNER, for minimum person-days listed below, travel 
time excluded:  

 
  1. 1 person-day for installation assistance, and inspection of installation. 
 
  2. 1 person-day for functional and performance testing. 
 
  3. 1 person-day for plant startup. 
 
 
 

END OF SECTION 
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Part 1 General 
 
1.01  References 
 
  The following is a list of standards which may be referenced in this section: 
 
  1. Lightning Protection Institute (LPI): 175, Installation Standard. 
 
  2. National Fire Protection Association (NFPA): 780, Lightning Protection Code. 
 
  3. Underwriters Laboratories, Inc. (UL): 
 
   a. 96, Standard for Safety Lightning Protection Components. 
 
   b. 96A, Standard for Safety Installation Requirements for Lightning 

Protection Systems. 
 
1.02  Design Requirements 
 
 A. Provide lightning protection system design for all of the following facilities: 

Maintenance Building 
 
 B. The work includes, but is not limited to, furnishing and installing air  terminals, 

grounding conductors, connectors, fasteners, ground rods, and  other materials 
necessary for a complete protective system. 

 
 C. Lightning protection system design to comply with all applicable provisions  of LPI 

175 and 176, UL 96 and 96A, and NFPA 780. 
 
1.03  Submittals 
 
 A. Shop Drawings: 
 
  1. Reproducible Mylar Drawings: 
 
   a. Lightning protection system layout. 
 
   b. Component locations. 
 
  2. Detailed plans. 
 
  3. Down conductor. 
 
  4. Connecting conductor. 
 
  5. Bond strap. 
 
  6. Air terminals. 
 
  7. Fittings. 
 
  8. Connectors. 
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  9. Ground rods. 
 
 B. Quality Control Submittals: Field test report. 
 
 C. Contract Closeout Submittals: Submit to OWNER: 
 
  1. Ground Witness Certification-Form LPI-175A. 
 
  2. Post-Installation System Certification. 
 
  3. UL 96 Master Label "C" Certification. 
 
1.04  Quality Assurance 
 
 A. Designer: Lightning protection system design shall be prepared by an LPI-certified 

designer or recognized lightning protection manufacturer. 
 
 B. Manufacturer: All system components shall be the product of a single manufacturer 

regularly engaged in the manufacturing of lightning protection components in 
accordance with LPI 176 and UL 96. 

 
 C. Installer: Lightning protection system shall be installed under the direct supervision of 

an LPI 175 Certified Master Installer. 
 
 D. Inspector: Final installation and grounding connection inspection of the System shall 

be performed by the owner representative or agent in accordance with LPI 177. 
 
 E. UL Compliance: Materials manufactured within scope of Underwriters Laboratories, 

Inc. shall conform to UL Standards and have an applied UL listing mark. 
 

Part 2 Products 
 
2.01  Manufacturers 
 
 A. Thompson Lightning or approved equal. 
 
 B. IPC Protection or approved equal. 
 
 C. AC Lightning Security or approved equal. 
 
 D. Lightning & Grounding Systems, Inc. or approved equal. 
 
2.02  General 
 
 A. Complete system shall bear UL 96 Master Label C. 
 
 B. System Material: Copper or high copper content, heavy-duty bronze castings, unless 

otherwise specified. 
 
 C. All material shall comply in weight, size, and composition for the class of structure to 

be protected as established by UL 96 and 96A.  
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2.03  Air Terminal 
 
 A. Material: Solid copper rods, with tapered points. 
 
 B. Length: Sufficient to extend minimum 10 inches above object being protected. 
 
 C. UL 96 Label B applied to each terminal. 
 
2.04  Conductors 
 
 A. Copper Cable: Bare medium stranded, having 97.5 percent minimum conductivity. 
 
 B. Main Down Conductor: Per UL and NFPA criteria and based on building height. 
 
 C. Connecting Conductor: Secondary size per UL and NFPA criteria. 
 
 D. Bonding Conductor: Flexible strap, minimum 3/4-inch wide by 1/8-inch thick. 
 
 E. All main down and connecting conductors shall bear the UL 96 Label A, applied 

every 10 feet. 
 
2.05  Cable Fastener and Accessories 
 
  Capable of withstanding minimum pull of 100 pounds. 
 
2.06  Fittings 
 
 A. Heavy-duty Class II bolt pressure type. 
 
 B. Bolts, Screws, and Related Hardware: Stainless steel. 
 
2.07  Ground Rods 
 
  Material: Copper clad steel - ¾” x 10’ long UL 469 listed.. 
 
2.08  Grounding Connections 
 
 A. Welds: Exothermic process. 
 
 B. Fasteners: Bolted clamp type, corrosion-resistant copper alloy. 
 
 C. Hardware: Stainless Steel. 
 
2.09  Cable Connections and Splicers 
 
 A. Welds: Exothermic process (underground). 
 
 B. Fasteners: Bolted clamp type, corrosion-resistant copper alloy (above grade). 
 
 C. Through-Roof Connectors: Straight or right angle with lead flashing washer and other 

appurtenances to match existing roofing system. 
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2.10  Conduit 
 
  Schedule 40 PVC, as specified in Section 26 05 33.13, Raceways. 
 

Part 3 Execution 
 
3.01  General 
 
 A. Workmanship to comply with all applicable provisions of LPI 175, UL 96 and 96A, 

and NFPA 780. 
 
 B. Installation of bare copper materials on aluminum surfaces will not be permitted. 
 
 C. Provide waterproof seal of all roof penetrations. 
 
 D. Install system in inconspicuous manner so that components blend with building 

aesthetics. 
 
3.02  Examination 
 
  Verify conditions prior to installation. Actual conditions may require adjustments in 

air terminal and ground rod locations. 
 
3.03  Air Terminals 
 
 A. Supports: Brackets or braces. 
 
 B. Parapet Bracket Attachment: Lag or expansion bolts. 
 
 C. Secure base to roof surface with adhesive or pitch compatible with roofing bond. 
 
 D. Provide terminal flashing at roof penetrations. 
 
 E. Perimeter Terminals: 
 
  1. Maximum Spacing: 20 feet. 
 
  2. Maximum Distance From Outside Edge of Building: 2 feet. 
 
 F. Roof Ridge Terminals: Maximum spacing 20 feet. 
 
 G. Mid-Roof Terminals: Maximum spacing 50 feet. 
 
3.04   Conductors 
 
 A. Conceal whenever practical. 
 
 B. Provide 1-inch PVC conduit in building walls or columns for main downleads and 

roof risers. 
 
 C. Support: Maximum spacing for exposed conductors. Vertical and Horizontal: 3 feet. 
 
 D. Maintain horizontal and vertical conductor courses free from dips or pockets. 
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 E. Bends: Maximum 90 degrees, with minimum 8-inch radius. 
 
 F. Install air terminal conductors on the structural roof surface before roofing 

composition is applied. 
 
3.05  Bonding 
 
 A. Bond to Main Conductor System: 
 
  1. All roof mounted ventilators, fans, air handlers, masts, flues, cooling towers, 

handrails, and other sizeable metal objects. 
 
  2. Roof flashing, gravel stops, insulation vents, ridge vents, roof drains, soil pipe 

vents, and other small metal objects if located within 6 feet of main conductors 
or another grounded object. 

 
  3. Provide air terminals as required. 
 
 B. Bond steel columns or major framing members to grounding system per National 

Electrical Code. 
 
 C. Bond each main down conductor to a ground rod. 
 
3.06  Grounding System 
 
 A. Not Used 
 
 B. Not Used 
 
 C. Connections: 
 
  1. Install ground cables continuous between connections. 
 
  2. Exothermic welded connections to ground rods, cable trays, structural steel, 

handrails, and buried and nonaccessible connections. 
 
  3. Provide bolted clamp type mechanical connectors for all exposed secondary 

connections. 
 
  4. Use bolted offset parapet bases or through-roof concealed base assemblies for 

air terminal connections. 
 
  5. Provide interconnections with electrical and telephone systems and all 

underground water and metal pipes. 
 
  6. Provide electric service arrestor ground wire to building water main. 
 
3.07  Field Quality Control 
 
 A. Isolate lightning protection system from other ground conditions while performing 

tests. 
 
 B. Resistance: Test ground resistance of grounding system by the fall-of-potential 

method. 
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  1. Test Resistance to Ground: Maximum 25 ohms per National Electric Code. 
 
  2. Install additional ground rods as required to obtain maximum allowable 

resistance. 
 
 C. Test Report: 
 
  1. Description of equipment tested. 
 
  2. Description of test. 
 
  3. Test results. 
 
  4. Conclusions and recommendations. 
 
  5. Appendix, including appropriate test forms. 
 
  6. Identification of test equipment used. 
 
  7. Signature of responsible test organization authority. 
 
 
 

 
END OF SECTION 
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Financial Project No.   440145-1-57-01 

Contract No.        AS318 

Agreement Date 

EXHIBIT "A" 

PROJECT DESCRIPTION AND RESPONSIBILITIES 

This exhibit forms an integral part of that certain Joint Participation Agreement between the State of Florida, 

Department of Transportation and   South Florida Regional Transportation Authority 

800 NW 33rd Street, Suite 100, Pompano, FL, 33064 referenced by the above Financial Project Number. 

PROJECT LOCATION: 

Hialeah Yard 

PROJECT DESCRIPTION: 

The project is located on the South Florida Rail Corridor within the Hialeah Yard. The project is various capital 

improvements to the wastewater treatment plant, listed below: 

 Construct a 20’X20’ onsite work structure/shed to store components, equipment, and perform on-site repairs.

 Installation of pressure release valves, butterfly valves, swing valves, check valves, and flanges on aerial industrial distribution
system and mix tank.

 Install a steel cover with passive odor venting system for sludge decant basin located on the east side of the WWTP, adjacent to
the residential neighborhood.

 Overhaul of exterior aerial industrial system lines outside of the WWTP.

 Install a sweep tee on aerial trunk line to eliminate water hammer and air locks that currently happen in the system.

 Assessment of underground collection system sections to determine if there is infiltration and inflow (I&I), or pipes have
blockages/collapses. This does not include any repairs, and just provides a condition assessment that will be used to determine
alternatives to address findings.

  The Department shall be notified by SFRTA prior to any replacement activity to be performed by SFRTA 

forces. SFRTA shall provide, furnish, or have furnished, all necessary materials required for, and will perform at 

Department’s expense the activities listed above.  
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SPECIAL CONSIDERATIONS BY AGENCY: 

• The audit report(s) required in paragraph 6.62, Part II of the Agreement shall include a schedule of project assistance

that will reflect the Department's contract number, Financial Project Number and the Federal Identification number, 

where applicable, and the amount of state funding action (receipt and disbursement of funds) and any federal or local 

funding action and the funding action from any other source with respect to the project. 

• All work performed shall be in accordance with SFOMA and the Operating Agreement. The work shall be

coordinated with Amtrak and/or CSXT to minimize any impact to their operations. 

Funding is to be used only for the CAPITAL IMPROVEMENTS AS SPECIFIED ABOVE as approved by the 

DEPARTMENT.  No work performed beyond the project scope will be reimbursed unless a supplemental agreement is 

entered into between the parties prior to the performance of such work. 

DELIVERABLES By Agency: 

1. For invoicing –

a. Submit an invoice on the project every three (3) months. Please include three (3) hard copies of the back-up

and three (3) original Invoice Summary Sheets.

b. Include a detailed project budget with each invoice that delineates the project expenses, clearly defines the

expenses associated with the project as it relates to the scope.

c. Prepare and submit invoices and supporting documents in accordance with  Sections 6.0 and 7.0 of this

JPA for correct payment provisions through the Department of Transportation.

d. Supporting documentation for each amount for which reimbursement is being claimed must indicate that the

item has been paid.

e. All invoices must be accompanied by appropriate back-up, including check and/or check numbers that paid

the invoice

f. Contact your Florida Department of Transportation Project Manager with any additional questions before

invoicing.

g. Upon Agency’s submittal of final invoice, Department reserves the right to conduct a final walkthrough of the

Project prior to payment.

h. The Department reserves the right to conduct inspections on the project progress as needed.

2. A progress report shall be submitted on a monthly basis to the state project manager, identifying the work

progress and completion.

3. The work must start 6 months after the execution of this agreement. If work is not started within 6 months of the

execution of this agreement, DEPARTMENT reserves the right to terminate the project.
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EXHIBIT "A" 

PROJECT DESCRIPTION AND RESPONSIBILITIES 

SPECIAL CONSIDERATIONS BY DEPARTMENT: 

1. The Department project manager may periodically conduct site visits and field review to monitor the progress of

the project.

2. The contact information for the Florida Department of Transportation Project Manager is as follows:

Birgit Olkuch, P.E. 
Rail Administration Manager 
Office of Modal Development 
Florida Department of Transportation, District 4 
3400 West Commercial Blvd 
Fort Lauderdale, FL 33309 
Tel:  (954)777-4689 
Fax: (954)777-4095 
Birgit.Olkuch@dot.state.fl.us 

Additional Contact: 

   Daniel Tessoff 

   Railroad Specialist 

   Florida Department of Transportation, District 4 

Office of Modal Development 
3400 W. Commercial Boulevard 
Fort Lauderdale, FL 33309      
Office: 954.777.4667 
Mobile: 248.470.467     

Daniel.Tessoff@dot.state.fl.us // www.dot.state.fl.us 

https://mail.myflorida.com/owa/redir.aspx?C=nW8rVzvHUEeOl-DPZSKheaskf68OVM8IVb9g4OoYAfQJz1O3uU_GuxGHRthCHF6vJNbCeG60fZs.&URL=https%3a%2f%2fmail.myflorida.com%2fowa%2fUrlBlockedError.aspx
mailto:Daniel.Tessoff@dot.state.fl.us
http://www.bergmannpc.com/
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Fin. Proj. No.:  440145-1-57-01        

Contract No.:  AS318 

Agreement Date:   

EXHIBIT "B" 
PROJECT BUDGET 

This exhibit forms an integral part of that certain Joint Participation Agreement between the State of 

Florida, Department of Transportation and the South Florida Regional Transportation Authority 

800 NW 33rd Street, Suite 100, Pompano, FL 33064 

Referenced by the above Financial Project Number. 

Cost Estimate: 

The total estimate cost for the equipment and services is estimated in the amount of $350,000.00 by 
the SFRTA Contractor’s Cost Estimate.  

PARTICIPATION: FY2016 / 2017 Total 

Federal Participation: 

None $0 $0 

Department Participation: 

State Funds $350,000.00 $350,000.00 

Local Participation 

SFRTA Funds $0 $0 

Total $350,000.00 

  TOTAL PROJECT COST:  $350,000.00 
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Financial Project No.  440145-1-57-01 

Contract No.   AS318 

Agreement Date 

EXHIBIT "C" 

(GENERAL - with Safety Requirements) 

This exhibit forms an integral part of that certain Joint Participation Agreement between the State of 

Florida, Department of Transportation and   South Florida Regional Transportation Authority 

800 NW 33rd Street, Suite 100, Pompano, FL, 33064 referenced by the above Financial Project Number. 

Reference statutes as applicable. 

Mark the required Safety submittal or provisions for this agreement if applicable. 

Safety Requirements 

 Bus Transit System - In accordance with Florida Statute 341.061, and Rule 14-90, Florida Administrative Code, the 

Agency shall submit, and the Department shall have on file, an annual safety certification that the Agency has 

adopted and is complying with its adopted System Safety and Security Program Plan pursuant to Rule Chapter 

14-90 and has performed annual safety inspections of all buses operated. 

 Fixed Guideway Transportation System - (established) In accordance with Florida Statute 341.061, the Agency shall 

submit, and the Department shall have on file, annual certification by the Agency of compliance with its System 

Safety Program Plan, pursuant to Rule Chapter 14-55. 

 X   Fixed Guideway Transportation System  - (new) In accordance with Florida Statute 341.061, the Agency shall submit 

a certification attesting to the adoption of a System Safety Program Plan pursuant to Rule Chapter 14-55.  Prior 

to beginning passenger service operations, the Agency shall submit a certification to the Department that the 

system is safe for passenger service. 
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Financial Project No.  440145-1-57-01 

Contract No.   AS318  

Agreement Date 

EXHIBIT "D" 

FEDERAL and/or STATE resources awarded to the recipient pursuant to this agreement should be listed below. If the 

resources awarded to the recipient represent more than one Federal or State program, provide the same information for 

each program and the total resources awarded. Compliance Requirements applicable to each Federal or State program 

should also be listed below. If the resources awarded to the recipient represent more than one program, list applicable 

compliance requirements for each program in the same manner as shown here: 

(e.g., What services or purposes the resources must be used for) 

(e.g., Eligibility requirements for recipients of the resources) 

(Etc…) 

NOTE: Instead of listing the specific compliance requirements as shown above, the State awarding agency may elect to 

use language that requires the recipient to comply with the requirements of applicable provisions of specific laws, rules, 

regulations, etc. The State awarding agency, if practical, may want to attach a copy of the specific law, rule, or regulation 

referred to. 

FEDERAL RESOURCES 

Federal Agency Catalog of Federal Domestic Assistance (Number & Title) Amount 

N/A   $ 

Compliance Requirements 

STATE RESOURCES 

State Agency Catalog of State Assistance (Number & Title) Amount 

FDOT  

Compliance Requirements 

$ 350,000.00 

Allowable activities are eligible capital expenses of a New Start project, in accordance with Section 341.051(5)(a). Eligible 

costs include preliminary engineering, final design, right-of-way acquisition, construction, and acquisition of capital 

equipment. 

Planning is not an allowable activity with regards to New Starts Transit Program funding. 

New Start Transit Program may fund up to ½ of the nonfederal share of eligible capital costs, in accordance with Section 

341.051(5)(a).  Departmental participation in the final design, right-of-way acquisition, and construction of an individual 

fixed-guideway project which is not approved for federal funding shall not exceed 12.5 percent of the total cost of each 

phase. 

Matching Resources for Federal Programs 

Federal Agency Catalog of Federal Domestic Assistance (Number & Title) Amount 

N/A   $ 

Compliance Requirements 

NOTE: Section .400(d) of OMB Circular A-133, as revised, and Section 215.97(5)(a), Florida Statutes, require that 

the information about Federal Programs and State Projects included in this exhibit be provided to the recipient. 



_______________________________
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SFRTA Board Meeting 
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• February 2009: Boca Raton Transit 
Feasibility & Funding Study 
 

• July 2013 SFRTA’s On-Board Survey: 
Transit Market and Shuttle Ridership 
 

• March 2015:  SFRTA Board Meeting 
Business Improvement District 
Steering Committee 
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1. Dynamic real estate market 
 

2. Demand for improved regional mobility 
and accessibility 

a. High # transfers at existing Boca Raton Tri-
Rail Station 

b. Proposed Glades Rd/Military Trail Tri-Rail 
Station  

c. Enhanced connectivity to existing Deerfield 
Beach Tri-Rail Station 

 

3. Demand for enhanced mobility and 
accessibility in Downtown Boca Raton 

a. Several private sector initiatives 
b. Quality of life – livable communities 

 

4. Community Vision 
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• To provide a blue-print for transit service 
improvements for enhancing local and 
regional mobility and accessibility for 
residents, business owners, and visitors in 
Downtown Boca Raton. 
 

• To provide a foundation for determining  
potential funding mechanisms/sources to 
support transit operations, capital costs, 
and maintenance needs. 

Project Overview 

Project Goals 
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Plan Development Process 

Analysis 
Transit & Traffic  
Data Collection 

Identify   
Transit Markets 

Develop 
Different Transit 
Service Plans 

Evaluate  
Transit Networks 
& Service Plans 

Select 
Recommended 

Plan 

Through Partnerships 
Study Partners + Community 

We are here 

 Project Kick-off Meeting (Oct. 8, 2015) 
 BID Steering Committee Meeting (Nov. 18, 2015) 
 Progress Meetings (Dec. 2015 – June 2016)  
 Boca Raton BID Meeting (Aug. 24, 2016) 
 PTAC and SFRTA Board Meetings (Sept. 14 and Sept. 23, 2016) 6 
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Transit Markets 

 

Downtown Circulator  

Downtown Boca Raton to Tri-Rail 
 Yamato Rd. Tri-Rail Station  

 Deerfield Beach Tri-Rail Station 

 Future Glades Rd./Military Tr. Tri-Rail Station 
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Downtown Circulator System: 
Alignments Considered 

North-South Alignment 

East-West Alignment 

T Transfer Location 
Mizner Park Option 3  

Mizner Park Option 1 Clockwise  
Mizner Park Option 2 Counterclockwise  
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Downtown Shuttle Service to Tri-Rail Stations : 
Alignments Considered 

Deerfield 
Beach 

Station 

Future Glades Road Station 

Palmetto Park Rd 

Glades Rd 

Dixie Hwy 

Factors Considered 
 Transit Markets 
 Capital Cost 
 O&M Cost 
 Travel Time 
 Service Duplication 

Dixie Hwy 

Boca Raton 
Blvd 

Via FAU 

Yamato 
Road 
Station 
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Downtown Circulator System: 
Plan Recommendation 

Capital Cost 
• $1.9M to $2.7M (7 vehicles) 
• $430K to $530K (27 bus stops) 

Annual O&M Cost 
• $1.7M (City owned vehicles) 
• $1.9M (Turnkey operation) 

 Ridership 
• 1,400 to 1,800 boardings/day  

Operating Characteristics  
• 10 minute peak/off-peak service 
• 24,060 annual revenue hours 

OPENING YEAR 2019 ESTIMATE 

T Transfer Location 

Bus Stop 
12 



Downtown to Tri-Rail Shuttle Service: 
Plan Recommendation 

RIDERSHIP AND O&M COST ESTIMATE 

 

Incremental O&M Cost:                
DB-1 Tri-Rail shuttle Extension is 
approximately $178K in the 
opening year 

 
 
 
 
 

 
 

 
 

 

Bus Stop 

Tri-Rail 
Shuttle 
Service 

Timeframe Annual 
O&M $ 

Daily 
Boardings 

Operating 
Characteristics 

DB-1 
Extension 

2017-2018 $348K 220 - 430 Peak Hours, 
Weekdays 

Yamato 
Rd. Shuttle 2019-2020 $442K 390 - 740 

All day,    
Weekdays 

Glades Rd. 
Shuttle 

2021-2025 $456K 810 - 1,400 All day,    
Weekdays 
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Recommended Phasing Plan 

Transit Service Short-Term 
(2017-2018) 

Mid-Term 
(2019-2020) 

Long Term 
(2021-2025) 

Deerfield Beach (DB-1) Tri-
Rail Shuttle Extension 

Peak Hours, 
Weekdays 

Restructure/  Discontinue 

Yamato Road Tri-Rail 
Shuttle 

<No Service>  
 

All day, Weekdays Restructure/  
Discontinue 

Downtown Circulator 
System (North-South & East-
West Routes) 

<No Service>  All day, 7-days/week 

Glades Road Tri-Rail Shuttle  <No Service>  All day, 
weekdays 
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Annual O&M Cost 

Existing DB-1 

DB-1 Extension 
Yamato Rd. 

Service 
Discontinue/ 

Restructure  DB-1 
Extension 

Glades Rd. Service, 
Discontinue/Restructure  Yamato Rd. Service 
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Annual Ridership (Boardings) 
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• Create a financing plan for development of the preferred transit 
network , as well as a corresponding asset acquisition and 
maintenance schedule. 

• Conduct due diligence of preferred transit network to refine 
operations and service levels. 

• Develop refined cost estimates. 

• Implement and monitor services. 

 

Future Actions 
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Thank You! 
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MINUTES 

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY 

PLANNING TECHNICAL ADVISORY COMMITTEE (PTAC) MEETING 

AUGUST 17, 2016 

 

 

The Planning Technical Advisory Committee (PTAC) meeting was held at 10:30 A.M. on Wednesday, 

August 17, 2016 in the Board Room of the South Florida Regional Transportation Authority (SFRTA) 

located at 800 NW 33rd Street, Pompano Beach, FL 33064.   

 

COMMITTEE MEMBERS/ALTERNATES PRESENT: 

 

Mr. William L. Cross, SFRTA 

Ms. Kim DeLaney, Treasure Coast Regional Planning Council (RPC), Committee Chair 

Mr. Paul Flavien, Broward Metropolitan Planning Organization (MPO) 

Mr. Ken Jeffries, FDOT, District 6  

Mr. Larry Merritt, FDOT District 4  

Ms. Christina Miskis, South Florida Regional Planning Council (SFRPC) 

Ms. Valerie Nielson, Palm Beach MPO   

Mr. Jonathan Roberson, Broward County Transit 

Mr. Fred Stubbs, Palm Tran   

 

 

ALSO PRESENT: 

 

Ms. Anna Bielawska, SFRTA  

Mr. Paul Calvaresi, Broward MPO  

Ms. Loraine Cargill, SFRTA 

Ms. Vicki Gatanis, SFRTA   

Ms. Barbara Handrahan, SFRTA 

Ms. Brittany Hubbard, SFRTA  

Ms. Darci Mayer, SFRTA  

Ms. Natalie Yesbeck Pustizzi, SFRTA      

 

CALL TO ORDER 
 

  Chair Ms. Kim Delaney called the meeting to order at 10:36am.  

 

ROLL CALL 
 

Ms. Delaney requested the pledge of allegiance and Roll Call was taken. 

 

PLEDGE OF ALLEGIANCE 

 

 

AGENDA APPROVAL – Additions, Deletions, Revisions 
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Mr. Fred Stubbs made a motion to approve the agenda.  The motion was seconded by Mr. Larry 

Merritt.  The motion was called to a vote and carried unanimously. 

   

DISCUSSION ITEMS:   

 

MATTERS BY THE PUBLIC – None 

  

 

CONSENT AGENDA 

Those matters included under the Consent Agenda are self-explanatory and are not expected to require 

review or discussion.  Items will be enacted by one motion in the form listed below. If discussion is 

desired by any Committee Member, however, that item may be removed from the Consent Agenda and 

considered separately. 

  

C1 – MOTION TO APPROVE:  Minutes of Planning Technical Advisory Committee Meeting of     

               June 23, 2016. 

 

Mr. Larry Merritt made a motion to approve the meeting minutes.  The motion was seconded by Mr. 

William Cross. The motion was called to a vote and carried unanimously. 

 

 

A motion was made by  

REGULAR AGENDA 

Those matters included under the Regular Agenda differ from the Consent Agenda in that items will be 

voted on individually.  In addition, presentations will be made on each motion, if so desired. 

 

R1 – MOTION TO APPROVE:  SFRTA Transit Development Plan (TDP)  

 

Ms. Vicki Gatanis presented this item. She highlighted key elements of the TDP Annual draft update and 

then entertained questions. There was discussion about the opening date of the new SFRTA Operation 

Center. Mr. William Cross mentioned that the new building should be operational by December 2016 and 

that the move will occur in stages, with dispatch transferring first. Mr. Larry Merritt commended the 

SFRTA for its regional leadership. He suggested that the SFRTA should be the leader for regional 

connections and Transit Oriented Development (TOD).  Mr. Larry Merritt motioned to approve the TDP 

Plan and Mr. Ken Jeffries seconded. The motion was called to a vote and carried unanimously. 

 

INFORMATION / PRESENTATION ITEMS 

Action not required, provided for information purposes only. 

 

I1 – INFORMATION:  Quiet Zone Safety Measures      

 

Mr. Paul Calvaresi with the Broward MPO gave a brief presentation on this item. He explained that 

Quiet Zones, a portion of rail where the train horn does not sound at crossings, allows for a higher quality 

of life. Implementing Quiet Zones require using Supplemental Safety Measures (SSM) to replace the 

horn, so that overall safety is not compromised. Some of these SSM Features include: raised medians, 

four (4) quadrant gate systems, and gates with medians. Quiet Zones are designed using a specialized 
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calculator, which uses an algorithm to compute risk areas. Mr. Calvaresi also explained that Pompano 

and Dania Beach are the only two (2) Broward County cities who will not receive Quiet Zone upgrades. 

He entertained questions and mentioned that Broward County will have the largest quiet zone area in the 

country.    

    

I2 – INFORMATION: Tri-Rail Downtown Miami Link (TRDML) Update  

 

Mr. William Cross presented the Tri-Rail Downtown Miami Link Project. There was discussion on how 

pedestrian friendly the area and the station would be. Mr. Cross explained that the designs focused on the 

pedestrian connection and that there would be walkways between the buildings. Another exciting addition 

is a grocery store in Overtown, since that area has been without one for some time. Ms. Delaney proposed 

taking a tour of the area after the September 14th PTAC Meeting.  

 

OTHER BUSINESS:  Mr. Larry Merritt informed the committee that there is a notice of proposed rule-

making for the MPOs, which include regional collaborations. He continued by suggesting that SFRTA 

should lead regional transportation efforts starting with SFRTA being represented on the SEFTC Board. 

Ms. Delaney proposed looking at other regions such as Tampa, Central Florida, and Jacksonville to see 

how other regions are organized. This discussion led to questions about how other regions fund Operation 

and Maintenance (O&M) of their transit systems.   

 

     
PTAC MEMBER COMMENTS: None.   

 

NEXT MEETING DATE:  September 14, 2016. 

ADJOURNMENT:  The meeting adjourned at 12:19pm 



South Florida Regional Transportation Authority 
September 2016 Legislative Report 

 
Indemnification Language:  The lobby team began working with 
Miami-Dade County staff on drafting liability language for the 2017 
Legislative Session. The team has also continued conversations with 
both the Governor’s deputy chief of staff, Brad Piepenbrink, and FDOT 
chief of staff Mike Dew, to keep them informed on the liability 
legislation. 
 
Northern Layover Facility:  Members of the lobby team attended 
meetings with SFRTA staff and worked with cities on the Northern 
Layover Facility.  This facility touches land in Riviera Beach, Mangonia 
Park and West Palm Beach. Work with each of these cities has been on 
going leading up to this project. 
 
Positive Train Control FRA Grant:  Members of the lobby team 
collected letters of support to include in SFRTA's grant application for 
Positive Train Control technology funding to the Federal Rail 
Administration.  
 
Conferences: Members of the lobbying team attended the Florida 
Association of Counties Policy Conference and the Florida Association of 
Professional Lobbyists Annual Conference, where Senator Brandes 
discussed his views on upcoming transportation issues, and the Florida 
League of Cities (in August), which included a Florida Association of 
Intergovernmental Relations meeting attended by SFRTA staff.  
 
Elections: Members of the lobbying team have continued to attend 
various candidate forums and interviews and educate candidates for 
State & Local offices on public transportation topics as well as the topic 
of indemnification language in addition to assessing candidate support 
for Tri-Rail issues and viability of their candidacy. The team also 
reported on the outcomes of pertinent State and Local primary races, 
which determined much of the make-up of the Legislature as well as 
County Commission seats.  
 
Education and Outreach: Members of the lobbying team have 
participated in various discussions and interviews with Local elected 
officials and staff members and candidates for State office throughout 



the Tri-County region. The primary topics of conversation have been 
about SFRTA's interaction with AAF (Brightline).  
 
Broward County Surtax Advocacy Campaign:  The lobby team 
continued to closely monitor discussions on the surtax ballot initiative 
in Broward County as well as monitored the kick-off of the advocacy 
campaign, which included many County and city officials.  



Government Affairs 
Liberty Place, 325 7th Street NW, Washington, D.C., 20004 
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MEMORANDUM  
 
TO:  South Florida Regional Transportation Authority 
FROM: FTI Consulting Government Affairs 
RE:  Governmental Affairs Report – August 2016 
DATE:  9 September 2016 
 
 
Congress recessed for approximately seven weeks this summer, the bulk of which 
overlapped with the month of August.  As a result, no new legislation was introduced this 
month. However, despite the impending presidential and congressional elections, 
Congress was not completely silent.  A number of big-ticket policy items, like tax reform 
and funding the government past the September 30 funding deadline, were discussed. In 
addition, lawmakers contemplated other noncontroversial measures that could be passed 
upon their return after the Labor Day holiday.  
 
Activities on Behalf of SFRTA in August 2016 
 
FAST Act Implementation – The Department of Transportation and the Federal Transit 
Administration continued their efforts to implement new policies and regulations resulting 
from passage of the FAST Act.  The new Transit Asset Management Final Rule is a 
good example of this.  FTI has prepared a comprehensive review and summary of the 
rule and its impact. 
 
Member Communications –FTI is maintaining ongoing communications with Members 
regarding its requests for PTC funding and other capital improvement funding (“CRISI 
Grants”).  
 
 
The following sections provide an update on congressional action this summer and 
proposed post-recess action: 
 
Appropriations and Government Funding - So far, no spending bills have made it to 
the president’s desk, as policy riders have weighed down appropriations action.  Now, all 
eyes will turn to Speaker Ryan to see how he approaches the politics of getting stopgap 
spending approved.  Lawmakers want to avoid a government shutdown in this pivotal 
election year when constituents are paying especially close attention to their elected 
representatives. However, while extending a continuing resolution into spring would 
satisfy some factions in Congress (the conservative Freedom Caucus in particular), a debt 
limit increase, the beginning of the FY 2018 budget process and other potentially 
provocative legislation would have to be considered at the same time the continuing 
resolution would expire. 
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Further, if the Democrats retake the Senate, Republicans would lose leverage and would 
be better off having utilized a lame duck session.  Alternatively, Congress could push a 
stopgap measure through December, which would allow lawmakers to focus on the 
upcoming elections and write an omnibus spending bill to the $1.07 trillion cap that both 
political parties agreed in last year’s budget deal, with a year-end omnibus to follow.  
 
As was the case with the appropriations process this year, the House – where spending 
decisions traditionally originate – appears to be playing second fiddle.  In the House, 
Speaker Paul Ryan has not yet begun official discussions with his own party about a 
potential continuing resolution. If the Senate were to reach an agreement and pass a 
continuing resolution in the first weeks of September, the Senate could potentially 
adjourn early for the October recess and election period, forcing the House to accept the 
Senate’s spending stopgap or shutdown the government. 
 
The transportation funding measure in the House has passed the full Appropriations 
Committee but has not been brought to the House floor for a vote, due to political 
considerations.  In the Senate, the transportation appropriations bill has passed. 
 
Tax Reform - At the end of last year Congress dealt with its annual (or close to annual) 
extenders package by making some long-term decisions. Many of the extenders were 
made permanent or given an expiration date in 2019. A dozen or more extenders, 
however, are still set to expire at the end of this year including a number of renewable 
energy provisions, a nuclear energy incentive, some clean coal provisions, and a handful 
of the more publicly controversial tax provisions. 
 
There is an ongoing disagreement between Senate and House tax committee leaders 
about the exact fate of some of the green energy provisions, with some claiming both 
parties agreed to include them in last year’s December agreement and others claiming 
they were left out on purpose. Senator Reid strongly supports these credits and has said 
he plans to ensure they are renewed before he leaves the Senate in the first week of 
January. One of the problems up until now is that those Republicans who do not support 
these provisions as strongly have not had a corresponding tax priority that would smooth 
the way to an agreement. If a tax package comes together in the lame duck, these green 
energy provisions will be the driver. 
 
Over the summer the Senate Finance Committee leaders sent out a letter to members of 
the Committee asking for them to gather items for a potential tax package to be put 
together this fall or early next year. The prerequisites for consideration for the package 
were: 
 

1. Bipartisan 
2. Minimal cost (this has ranged from less than $50 million over 10 years to less 

than $100 million over 10 in previous packages)  
3. Non-controversial – not opposed by the Administration or other Members 
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Additional Measures - The Senate is scheduled to be in session for just 23 days in 
September and October, while the House will work for only 17 days, exiting at 
September’s end. This expedited legislative calendar was designed to accommodate the 
elections, but it could make passing important legislation difficult.  Lawmakers also still 
have a chance this fall to pass some important measures.  An extension of various 
expiring tax breaks – particularly related to energy, emergency assistance to combat the 
Zika virus and a package aimed at improving mental health care may all yet be 
considered.  Also, both chambers are still working to conference defense authorization 
legislation before October. However, criminal justice overhaul legislation and the Trans-
Pacific Partnership ratification appear to have taken a back seat to spending action and 
other less contentious measures. 
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Transit Asset Management Final Rule - On July 26, 2016, the FTA completed its 
almost three-year rulemaking on transit asset management (TAM) by issuing the final 
rule establishing the National TAM System, as required under §20019 of MAP-21 (49 
U.S.C. §5326). The Final Rule  (effective October 1, 2016), which establishes a new part 
625 in 49 C.F.R., defines state of good repair (SGR) and establishes minimum federal 
TAM requirements applicable to all chapter 53 recipients and subrecipients that own, 
operate, or manage public transportation capital assets. The Final Rule does not make 
substantial changes to the 2015 NPRM. 
 
Under the Final Rule public transportation providers must develop and implement TAM 
plans, which must include an asset inventory, condition assessments of inventoried assets, 
and a prioritized list of investments to improve the SGR of capital assets. The Final Rule 
also establishes SGR standards and four SGR performance measures. The Final Rule 
requires transit providers to set performance targets for capital assets based on the SGR 
measures and report their targets, as well as information related to the condition of capital 
assets, to the National Transit Database (NTD). The Final Rule also makes conforming 
changes to part 630. While FTA discusses the technical assistance (TA) requirements of 
§5326 throughout the preamble to the Final Rule, the Final Rule itself does not contain 
any TA provisions. 
 
FTA states that: “The purpose of the final rule is to provide a proactive strategic 
framework for transit providers to balance competing needs and limited funds in an 
informed decision making process to reduce the SGR backlog.” FTA’s points of 
emphasis concerning the TAM requirements include: FTA’s intent to adopt a “scalable 
and flexible approach to transit asset management and safety;” the nexus between SGR 
and safety; use of an “aspirational” level of performance as the objective standard for 
determining a capital asset’s SGR; and the requirement to achieve and maintain SGR, 
leading to the applicability of TAM requirements to all providers, even those whose 
entire capital asset inventory is in SGR. 
 
Transportation Related Bills 
 

Bill 
Number 

Title/Subject Sponsor/ 
Cosponsors 

Summary Last Major 
Action 

S.206 Local Transportation 
Infrastructure Act 

Sen. Kelly 
Ayotte, 0 

A bill to amend title 23, United 
States Code, to reauthorize the 
State infrastructure bank 
program. 

01/21/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

H.R. 198 MOVE Freight Act 
of 2015 

Rep. Albio 
Sires, 4 

To amend titles 23 and 49, 
United States Code, to establish 
national policies and programs to 

01/08/2015: 
Referred to the 
Subcommittee 

https://www.govtrack.us/congress/bills/114/s206
https://www.govtrack.us/congress/bills/114/hr198
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strengthen freight-related 
infrastructure, and for other 
purposes. 

on Water 
Resources and 
Environment. 

S. 304 Motor Vehicle Safety 
Whistleblower Act 

Sen. John 
Thune, 7 

Prescribes certain whistleblower 
incentives and protections for 
motor vehicle manufacturer, part 
supplier, or dealership 
employees or contractors who 
voluntarily provide the Secretary 
of Transportation information 
relating to any motor vehicle 
defect, noncompliance, or any 
violation of any notification or 
reporting requirement, which is 
likely to cause unreasonable risk 
of death or serious physical 
injury. 

07/14/2016: 
Message on 
House action 
received in 
Senate and at 
desk: House 
amendment to 
Senate bill. 
 

S.373 Vessel Incidental 
Discharge Act 

Sen. Marco 
Rubio, 27 

A bill to provide for the 
establishment of nationally 
uniform and environmentally 
sound standards governing 
discharges incidental to the 
normal operation of a vessel 

07/29/2015: 
Placed on 
Senate 
Legislative 
Calendar under 
General Orders. 
Calendar No. 
171. 

H.R. 819 To require the 
Administrator of the 
Federal Aviation 
Administration to use 
the definitions in 
section 40125 of title 
49, United States 
Code, in determining 
whether an unmanned 
aircraft conducting 
aeronautical research 
flights qualifies for 
public aircraft status 
under that section, 
and for other 
purposes. 

Rep. Don 
Young, 0 

This bill requires the 
Administrator of the Federal 
Aviation Administration, for 
purposes of determining whether 
an unmanned aircraft (drone) 
used for aeronautical research 
qualifies as a public aircraft, to 
use definitions under federal 
aviation safety law for 
determining whether the aircraft 
is used for: a commercial 
purpose, and aeronautical 
research and platform-based 
research. 

02/10/2015: 
Referred to the 
Subcommittee 
on Aviation. 

S.371 A bill to remove a 
limitation on a 
prohibition relating to 

Sen. Lisa 
Murkowski, 6 

N/A 02/04/2015: 
Read twice and 
referred to the 

https://www.govtrack.us/congress/bills/114/s304
https://www.govtrack.us/congress/bills/114/s373
https://www.govtrack.us/congress/bills/114/hr819
https://www.govtrack.us/congress/bills/114/s371
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permits for 
discharges incidental 
to normal operation 
of vessels. 

Committee on 
Environment 
and Public 
Works. 

H.R. 625 Infrastructure 2.0 Act Rep. John 
Delaney, 23  

To eliminate the incentive for 
corporations to continue to hold 
accumulated earnings offshore, 
to invest in domestic 
infrastructure, to provide for 
international tax reform, and for 
other purposes. 

02/02/2015: 
Referred to the 
Subcommittee 
on Water 
Resources and 
Environment. 

S. 268 Rebuild America Act 
of 2015 

Sen. Bernie 
Sanders, 1 

A bill to improve the 
infrastructure of the United 
States, and for other purposes. 

01/27/2015: 
Read twice and 
referred to the 
Committee on 
Banking, 
Housing, and 
Urban Affairs. 

H.R.127 Transportation for 
Heroes Act of 2015 

Rep. Al 
Green, 2 

Transportation for Heroes Act of 
2015 Revises urbanized area 
formula grant recipient 
requirements to require a 
recipient to certify that it will 
ensure a fare of no more than 
50% of the peak hour fare will 
be charged to a U.S. veteran 
during non-peak hours for 
transportation using or involving 
a facility or equipment of a 
project financed by the grant. 

01/07/2015: 
Referred to the 
Subcommittee 
on Highways 
and Transit. 

H.R.354 To impose a civil 
penalty against a 
railroad carrier when 
a shift change of train 
employees causes a 
blockage of vehicular 
traffic at a grade 
crossing. 

Rep. Sean 
Duffy, 2 

This bill directs the Secretary of 
Transportation to assess a civil 
penalty of $10,000 against a 
railroad carrier for each 
complete hour in which a shift 
change of rail carrier employees 
causes a blockage of vehicular 
traffic at a grade crossing. 

01/15/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 

H.R.365 To direct the 
Secretary of 
Transportation to 
conduct a notice and 
comment rulemaking 
before implementing 

Rep. Steve 
Cohen, 4 

Authorizes the Secretary of 
Transportation (DOT) to 
implement the policy set forth in 
the notice of proposed policy 
entitled "Proposal To Consider 
the Impact of One Engine 

01/15/2015: 
Referred to the 
Subcommittee 
on Aviation. 

https://www.govtrack.us/congress/bills/114/hr625
https://www.govtrack.us/congress/bills/114/s268
https://www.govtrack.us/congress/bills/114/hr127
https://www.govtrack.us/congress/bills/114/hr354
https://www.govtrack.us/congress/bills/114/hr365
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certain policies 
relating to obstruction 
evaluation 
aeronautical studies, 
and for other 
purposes. 

Inoperative Procedures in 
Obstruction Evaluation 
Aeronautical Studies" published 
by the Department of 
Transportation (DOT) on April 
28, 2014, only if the policy is 
adopted pursuant to notice and 
comment rulemaking. 

H.R.413 Partnership to Build 
America Act of 2015 

Rep. John 
Delaney, 41 

Establishes the American 
Infrastructure Fund (AIF) as a 
wholly-owned government 
corporation to provide bond 
guarantees and make loans to 
state and local governments, 
non-profit infrastructure 
providers, private parties, and 
public-private partnerships for 
state or local government 
sponsored transportation, energy, 
water, communications, or 
educational facility infrastructure 
projects (Qualified Infrastructure 
Projects [QIPs]). Authorizes AIF 
also to make equity investments 
in QIPs. 

01/21/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 

H.R.749 Passenger Rail 
Reform and 
Investment Act of 
2015 

Rep. Bill 
Shuster, 12 

Authorizes appropriations for 
FY2016-FY2019 to the 
Secretary of Transportation for 
the National Railroad Passenger 
Corporation (Amtrak) 

03/09/2015: 
Received in the 
Senate and 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

S.769 Track, Railroad, and 
Infrastructure 
Network Act 
 
 

Sen. Roy 
Blunt, 3 

N/A 03/18/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

S.762 Innovation in Surface 
Transportation Act of 
2015 

Sen. Roger 
Wicker, 3 

Directs the Secretary of 
Transportation, in coordination 
with state transportation 

03/17/2015: 
Read twice and 
referred to the 

https://www.govtrack.us/congress/bills/114/hr413
https://www.govtrack.us/congress/bills/114/hr749
https://www.congress.gov/bill/114th-congress/senate-bill/769
https://www.congress.gov/bill/114th-congress/senate-bill/762?q=%7B%22search%22%3A%5B%22S.+762%22%5D%7D
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 departments, to establish an 

innovation in surface 
transportation program. 
Requires states to make 
competitive grants for innovative 
surface transportation projects to 
eligible entities, including local 
governments, metropolitan 
planning organizations, regional 
transportation authorities, transit 
agencies, tribal governments, 
private providers of public 
transportation, nonprofit 
transportation organizations, port 
authorities, joint power 
authorities, freight rail providers, 
and local rail authorities. 
Requires each state (including 
the governor and state 
department of transportation) to 
establish an innovation in 
surface transportation selection 
panel to formulate criteria for 
selecting projects. 
Requires a state to reserve 
certain percentages of federal 
funds apportioned for the 
national highway performance, 
the highway safety 
improvement, the congestion 
mitigation and air quality 
improvement, surface 
transportation, and transportation 
alternatives programs in order to 
fund related projects under state 
innovative surface transportation 
grants. 
Authorizes states to reserve a 
certain percentage of such funds 
for a fiscal year to meet specific 
requests for project application 
support from eligible rural local 
governments. 

Committee on 
Environment 
and Public 
Works. 

S.766 Driver Privacy Act of Sen. John Declares that any data in an 09/28/2015: 

https://www.congress.gov/bill/114th-congress/senate-bill/766?q=%7B%22search%22%3A%5B%22S.+766%22%5D%7D
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2015 
 

Hoeven, 3 event data recorder required to 
be installed in a passenger motor 
vehicle (as provided for under 
Department of Transportation 
[DOT] regulations concerning 
the collection, storage, and 
retrievability of onboard motor 
vehicle crash event data) is the 
property of the owner or lessee 
of the vehicle in which the 
recorder is installed, regardless 
of when the vehicle was 
manufactured. 
Prohibits a person, other than the 
owner or lessee of the motor 
vehicle, from accessing data 
recorded or transmitted by such 
a recorder unless: 

• a court or other judicial 
or administrative 
authority authorizes the 
retrieval of such data 
subject to admissibility 
of evidence standards; 

• an owner or lessee 
consents to such retrieval 
for any purpose, 
including vehicle 
diagnosis, service, or 
repair; 

• the data is retrieved 
pursuant to certain 
authorized investigations 
or inspections of the 
National Transportation 
Safety Board or DOT; 

• the data is retrieved to 
determine the appropriate 
emergency medical 
response to a motor 
vehicle crash; or 

• the data is retrieved for 
traffic safety research, 
and the owner's or 

Placed on 
Senate 
Legislative 
Calendar under 
General Orders. 
Calendar No. 
239. 
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lessee's personally 
identifiable information 
and the vehicle 
identification number are 
not disclosed. 

Directs the National Highway 
Traffic Safety Administration, 
after completing a study and 
submitting a report to Congress, 
to promulgate regulations 
concerning the amount of time 
event data recorders installed in 
passenger motor vehicles may 
capture and record vehicle-
related data to provide accident 
investigators with pertinent 
crash-related information. 

S.712 Passenger Fee 
Restructuring 
Exemptions Act of 
2015 

Rep. Mazie 
Hirono, 3 

Revises aviation security service 
fee requirements. 
Makes an exception to the $5.60 
per one-way trip fee for certain 
passengers for domestic flights 
that originate at a U.S. airport. 
Limits such fees to $2.50 per 
enplanement, with the total not 
to exceed $5.00 per one-way 
trip, for any passengers: (1) 
boarding to an eligible small 
community for which essential 
air service compensation is paid; 
or (2) on flights, including flight 
segments, between two or more 
points in Hawaii or two or more 
points in Alaska. 

03/11/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

S.654 A bill to exempt 
certain class A CDL 
drivers from the 
requirement to obtain 
a hazardous material 
endorsement while 
operating a service 
vehicle with a fuel 
tank containing 3,785 
liters (1,000 gallons) 

Sen. Pat 
Roberts, 4 

Directs the Secretary of 
Transportation to exempt from 
the requirement to obtain a 
hazardous material endorsement 
all class A commercial driver's 
license holders who are custom 
harvesters, agricultural retailers, 
agricultural business employees, 
agricultural cooperative 
employees, or agricultural 

03/04/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

https://www.congress.gov/bill/114th-congress/senate-bill/712?q=%7B%22search%22%3A%5B%22S.+712%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/654?q=%7B%22search%22%3A%5B%22S.654%22%5D%7D
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or less of diesel fuel. producers who operate a service 

vehicle with a fuel tank 
containing 3,785 liters (1,000) 
gallons or less of diesel fuel if 
the tank is clearly marked with a 
placard reading "Diesel Fuel." 
 

S.650 Railroad Safety and 
Positive Train 
Control Extension 
Act 
 

Sen. Roy 
Blunt, 13 

Revises the railroad safety risk 
reduction program. 
Extends from December 31, 
2015, to December 31, 2020, the 
deadline for submission to the 
Secretary of Transportation by 
each Class I railroad carrier and 
each entity providing regularly 
scheduled intercity or commuter 
rail passenger transportation of a 
plan for implementing a positive 
train control (PTC) system on 
certain of its tracks. 
Authorizes the Secretary to 
extend the implementation 
deadline, upon application, in 
one-year increments, if specified 
circumstances exist. 
Directs the Secretary to revise 
federal regulations requiring a 
Class II or III railroad (including 
a tourist or excursion railroad) to 
equip its locomotives with an 
onboard PTC system to operate 
in PTC territory. 
Extends for five years the time 
for such railroad to meet the 
deadline for equipping its 
locomotives with a PTC system. 

03/25/2015: 
Committee on 
Commerce, 
Science, and 
Transportation. 
Ordered to be 
reported with an 
amendment in 
the nature of a 
substitute 
favorably. 

S.685 
 
  

Autocycle Safety Act Sen. David 
Vitter, 0 

This bill defines "autocycle" as a 
motor vehicle with three wheels, 
an enclosed occupant 
compartment, and a steering 
wheel, which meets applicable 
federal motor vehicle safety 
standards. 
Specified interim automotive 

03/10/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

https://www.congress.gov/bill/114th-congress/senate-bill/650?q=%7B%22search%22%3A%5B%22S.650%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/685?q=%7B%22search%22%3A%5B%22S.685%22%5D%7D
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and motorcycle safety standards 
apply to autocycles until at most 
three years after enactment of 
this Act, by which time the 
Secretary of Transportation shall 
issue appropriate final rules, 
interpretations, and test 
procedures. 
Automotive fuel standards also 
apply to autocyles. 

 
S.637 Short Line Railroad 

Rehabilitation and 
Investment Act of 
2015 

Sen. Mike 
Crapo, 54 

Amends the Internal Revenue 
Code, with respect to the tax 
credit for railroad track 
maintenance, to: (1) expand the 
types of maintenance 
expenditures eligible for such 
credit, and (2) extend such credit 
through 2016. 

03/03/2015: 
Read twice and 
referred to the 
Committee on 
Finance. 

S.546 RESPONSE Act of 
2016 

Sen. Heidi 
Heitkamp, 7 

Amends the Homeland Security 
Act of 2002 to direct the 
Administrator of the Federal 
Emergency Management 
Agency to establish the Railroad 
Emergency Services 
Preparedness, Operational 
Needs, and Safety Evaluation 
Subcommittee of the National 
Advisory Council. 
Directs the Subcommittee to 
evaluate various topics and 
develop recommendations, as 
appropriate, for improving 
emergency responder training 
and resource allocation for 
hazardous materials incidents 
involving railroads. Terminates 
the Subcommittee not later than 
four years after this Act's 
enactment, subject to one year 
extensions. 

05/10/2016: 
Referred to the 
House 
Committee on 
Transportation 
and 
Infrastructure. 

https://www.congress.gov/bill/114th-congress/senate-bill/637?q=%7B%22search%22%3A%5B%22S.637%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/546?q=%7B%22search%22%3A%5B%22S.546%22%5D%7D
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H.R.1043 RESPONSE Act of 

2015 
Rep. Ron 
Kind, 6 

Amends the Homeland Security 
Act of 2002 to direct the 
Administrator of the Federal 
Emergency Management 
Agency to establish the Railroad 
Emergency Services 
Preparedness, Operational 
Needs, and Safety Evaluation 
Subcommittee of the National 
Advisory Council. 
Directs the Subcommittee to 
evaluate various topics and 
develop recommendations, as 
appropriate, for improving 
emergency responder training 
and resource allocation for 
hazardous materials incidents 
involving railroads. Terminates 
the Subcommittee not later than 
four years after this Act's 
enactment, subject to one year 
extensions. 

02/25/2015: 
Referred to the 
Subcommittee 
on Economic 
Development, 
Public 
Buildings and 
Emergency 
Management. 

S. 808 Surface 
Transportation Board 
Reauthorization Act 
of 2015 

Sen. John 
Thune, 1 

Removes the Surface 
Transportation Board from the 
Department of Transportation 
(DOT) to establish it as an 
independent U.S. agency. 
Increases Board membership 
from three to five members. 
Prescribes requirements for 
discussions at Board meetings 
not open to the public. 
Reauthorizes appropriations for 
FY2016-FY2020 for the Board. 
Grants the DOT Inspector 
General authority to review only 
the financial management, 
property management, and 
business operations of the Board 
to determine its compliance with 
federal laws, rules, and 
regulations. Prescribes time 
limits for Board review of rail 
rate reasonableness cases. 

12/18/2015:  
Became Public 
Law 
114-110 

https://www.congress.gov/bill/114th-congress/house-bill/1043?q=%7B%22search%22%3A%5B%22HR+1043%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/808?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
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Repeals certain rail service 
contract limitations involving the 
transportation of agricultural 
commodities. Authorizes the 
Board to investigate rail carrier 
and pipeline carrier violations on 
its own initiative as well as on 
complaint (as under existing 
law). Prescribes requirements for 
investigations commenced on 
the Board's own initiative. 
Requires the Board to establish a 
voluntary binding arbitration 
process to resolve rail rate and 
practice disputes. Directs the 
Government Accountability 
Office to study rail rate contract 
proposals containing multiple 
origin-to-destination movement. 
 
 

H.R.844 To require a plan 
approved by the 
Surface 
Transportation Board 
for the long-term 
storage of rail cars on 
certain railroad 
tracks. 

Rep. John 
Kline, 0 

Requires a rail carrier to have a 
storage plan, meeting specified 
requirements and approved by 
the Surface Transportation 
Board, for any of its rail cars that 
it stores for three or more years, 
and continues to store, on tracks 
(except rail yard or storage yard 
tracks) that pass through a 
commercial- or residential-zoned 
area that were designed or 
previously used for through 
transportation of trains. 

02/11/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 

S.1043 Invest in American 
Jobs Act of 2015 

Rep. Jeff 
Merkley, 3 

Revises Buy American 
requirements with respect to 
federal-aid highways, capital 
investment grants to support 
intercity passenger rail service 
(rail grants), and Amtrak, 
particularly the handling of 
waiver requests. Revises similar 
Buy American requirements 
with respect to public 

04/22/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 

https://www.congress.gov/bill/114th-congress/house-bill/844?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/1043?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
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transportation, particularly 
rolling stock. Requires the cost 
of rolling stock components and 
subcomponents produced in the 
United States to increase from 
60% in FY2015 by 10% annual 
increments up to 100% for 
FY2019 and ensuing fiscal 
years. Revises waiver 
requirements as well to mirror 
those for federal-aid highways. 
Applies the rail grant Buy 
American requirements under 
this Act to recipients of rail loans 
and loan guarantees with respect 
to railroad rehabilitation and 
improvement. Prescribes Buy 
American requirements for 
procurement of a facility or 
equipment under federal aviation 
programs similar to those for 
rolling stock. Requires the 
Secretary of Transportation to 
report annually to Congress on: 
(1) each project for which a 
waiver of Buy American 
requirements was issued; and (2) 
the country of origin and product 
specifications for steel, iron, or 
manufactured goods acquired 
pursuant to each waiver. 
Amends the Safe Drinking 
Water Act to prescribe Buy 
American requirements for steel, 
iron, and manufactured goods 
used in the construction of a 
public water system. Adds 
similar Buy American 
requirements to the Public 
Works and Economic 
Development Act of 1965, with 
respect to economic 
development programs, and to 
the Robert T. Stafford Disaster 
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Relief and Emergency 
Assistance Act, with respect to 
the Federal Emergency 
Management Agency Hazard 
Mitigation Grant Program. 
Amends the Truman-Hobbs Act 
to prescribe Buy American 
requirements for steel, iron, and 
manufactured goods used in the 
alteration of a bridge over U.S. 
navigable waters. 

S.1006 A bill to incentivize 
early adoption of 
positive train control, 
and for other 
purposes. 

Sen. Dianne 
Feinstein, 7 

N/A 04/16/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 
 

S.900 Used Car Safety 
Recall Repair Act 

Sen. Richard 
Blumenthal, 1 

Prohibits a dealer from selling or 
leasing a used passenger motor 
vehicle until a defect of the 
motor vehicle or motor vehicle 
equipment or noncompliance 
with a federal motor vehicle 
safety standard has been 
remedied. 

04/13/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 
 

H.R.1620 414 Plan Act of 2015 Rep. Randy 
Forbes, 0 

Declares that federal laws and 
regulations (including prevailing 
rate of wage requirements under 
the Davis-Bacon Act) shall not 
apply to any federal-aid highway 
or highway safety construction 
project, except those relating to: 
(1) the safety or durability of a 
highway facility, or (2) public or 
workplace safety. 

03/26/2015: 
Referred to the 
Subcommittee 
on Highways 
and Transit. 
 

H.R.1405 RAILS Act Rep. Daniel 
Lipinski, 8 

This bill revises the railroad 
safety technology grants 
program. The program shall also 
provide for advanced 
communication methods for 
conveying hazard information 
between all parties in the 

03/18/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 

https://www.congress.gov/bill/114th-congress/senate-bill/1006?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/senate-bill/900?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/house-bill/1620?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/house-bill/1405?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
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transportation chain, spectrum 
acquisition, multifrequency 
broadband connectivity 
equipment, implementation and 
interoperability testing. The 
program is extended for 
FY2015-FY2020. 

 

S.532 Highway-Rail Grade 
Crossing Safety Act 
of 2015 

Sen. Richard 
Blumenthal, 3 

This bill authorizes 
appropriations for FY2016-
FY2019 for the highway safety 
improvement program, with $50 
million set aside for each fiscal 
year for the Railway-Highway 
Crossings Program. 

02/23/2015: 
Read twice and 
referred to the 
Committee on 
Commerce, 
Science, and 
Transportation. 
 

H.R.705 Rail Crossings Safety 
Improvement Act 

Rep. Sean 
Patrick 
Maloney, 1 

This bill reauthorizes 
appropriations to the Secretary 
of Transportation for FY2016-
FY2019, at levels reduced from 
those for FY2006-FY2009, for 
capital grants to states for rail 
line relocation and improvement 
projects. 

02/05/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 
 

H.R.354 To impose a civil 
penalty against a 
railroad carrier when 
a shift change of train 
employees causes a 
blockage of vehicular 
traffic at a grade 
crossing. 

Rep. Sean 
Duffy, 2 

This bill directs the Secretary of 
Transportation to assess a civil 
penalty of $10,000 against a 
railroad carrier for each 
complete hour in which a shift 
change of rail carrier employees 
causes a blockage of vehicular 
traffic at a grade crossing. 

01/15/2015: 
Referred to the 
Subcommittee 
on Railroads, 
Pipelines, and 
Hazardous 
Materials. 
 

S.1732 Comprehensive 
Transportation and 
Consumer Protection 
Act of 2015  

Sen. John 
Thune, 2  

To authorize elements of the 
Department of Transportation, 
and for other purposes.  

05/23/2016: 
Committee on 
Commerce, 
Science, and 
Transportation. 
Ordered to be 
reported with 
amdt in nature 
of a substitute 
favorably.   

https://www.congress.gov/bill/114th-congress/senate-bill/532?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/house-bill/705?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
https://www.congress.gov/bill/114th-congress/house-bill/354?q=%7B%22search%22%3A%5B%22transportation%22%5D%7D
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Bill 
House Senate Conference 

President 
Subcom. Comm. Passage 

Subcom
. Comm Passage Report House Senate 

Agriculture    
HR 5054       
S 2956 

April 13   
voice 
vote 

April 19  
voice 
vote 

  

May 17 
voice 
vote 

May 19    
roll call     

30-0 

          
Commerce-

Justice-
Science    HR 

5393      
S 2837 

May 18  
voice 
vote 

May 24   
voice 
vote 

  

April 19  
voice 
vote 

April 21   
roll call     

30-0 

          
Defense   
HR 5293      
S 3000 

May 11  
voice 
vote 

May 17  
voice 
vote 

June 16    
roll call   
282-138 

May 24  
voice 
vote 

May 26   
roll call     

30-0 

          

Energy-Water       
HR 5055      
S 2804 

April 13   
voice 
vote 

April 19   
voice 
vote 

May 26    
roll call   
112-305 

April 13   
voice 
vote 

April 14    
roll call     

30-0 

May 12     
roll call     

90-8 

        

Financial 
Services    
HR 5485     
S 3067  

May 25    
voice 
vote 

June 9     
roll call      
30-17 

July 7      
roll call       
239-185 

June 15     
voice 
vote 

June 16     
roll call     

30-0 

          

Homeland 
Security    
HR 5634      
S 3001   

 
 

June 9     
voice 
vote 

 

June 22   
voice 
vote 

  May 24    
voice 
vote 

May 26    
roll call     

30-0 

          

 
Interior-

Environment 
HR 5538        
S 3068 

 
May 25    
voice 
vote 

 
June 15    
roll call     
31-18 

 
July 14     
roll call    
231-196 

 
June 14    
voice 
vote 

 
June 16    
roll call    
16-14 

          

Labor-HHS-
Education   
HR 5926     
S 3040 

July 7   
voice 
vote 

July 14     
roll call     
31-19 

  June 7   
voice 
vote 

June 9     
roll call      

29-1 

          

Legislative 
Branch      

April 20    
voice 

May 17   
voice 

June 10    
roll call    

  May 19    
roll call    
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HR 5325     
S 2955 

vote vote 233-175 30-0 

Military 
Construction-

VA              
HR 4974       
S 2806 

March 23   
voice 
vote 

April 13   
voice 
vote 

May 19    
roll call   
295-129 

April 13   
voice 
vote 

April 14   
roll call    

30-0 

May 19    
roll call     

89-8 

June 22       
H Rept     
114-640 

June 23    
roll call    
239-171 

    

State-Foreign 
Operations    
HR 5912      
S 3117 

July 6     
voice 
vote 

July 12    
voice 
vote 

  June 28   
voice 
vote 

June 29    
roll call     

30-0 

          

Transport-
HUD        

HR 5394        
S 2844 

May 18    
voice 
vote 

May 24    
voice 
vote 

  April 19   
voice 
vote 

April 21    
roll call 

30-0 

May 19    
roll call     

89-8 

        

Budget 
Resolutions   
H Con Res 

125       
Senate draft 

  Mar. 
16  roll 

call     
20-16 
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Pompano Beach Station Improvements and SFRTA’s Operations Center: 

The SFRTA Board approved the selected contractor (Gulf Building, LLC.) on December 5, 2014.  A 

Kick-off meeting was held on January 6, 2015.  The team is meeting weekly to coordinate all 

station construction and Operations Center design aspects.   

The Design Build contractor obtained early work permits from the City of Pompano Beach, and 

site work began on May 18, 2015.  Two time-lapse cameras have been installed.  Temporary 

utilities and construction trailers have been installed.  Auger cast pile, pile caps and foundation 

activities for the Ops building have been completed.  The City of Pompano Beach issued a Building 

Permit on August 4, 2015.   The contractor has completed the installation of the pre-cast wall 

panels for the Ops building. The interior columns and walls for the first level are completed as 

well.  Formwork, reinforcement and the 2nd level slab was poured and completed on November 

16, 2015.  Formwork, reinforcement and the 3rd level slab were poured December 22, 2015.  Roof 

slab was poured between January 26, 2016 and February 2, 2016.   

Formwork and reinforcement for pile caps and grade beams for the parking garage were 

completed in early September 2015.  Pre-cast panels for the parking garage are 100% completed, 

and the stair and elevator towers were completed by the end of January 2016.  The plumbing 

and drainage work in the garage is complete with mechanical and electrical rough-in at 95% 

complete. The ground level slab on grade is complete and wash pours for the 2nd, 3rd, and 4th 

floors are approximately 75% complete. The base layer of striping is complete on the first floor 

with striping on the other floors pending completion of the wash pours. The generator exhaust 

was completed in August. 

The Operations Center interior frame work is complete on the 2nd floor, and 50% complete on 

the 1st and 3rd floors.  Perimeter windows have been installed on all levels.  Exterior Doors and 

the main center storefront window installations are complete on all floors.   The work on the 

2nd floor is complete including the HVAC installation, drywall, painting, and tiling of the 

bathrooms. The 3rd floor dry wall is installed and painting is still in progress. Exterior stairs and 

the main stair have been poured and interior painting of stairwells has begun. The transformer 

for the Operations Center and Parking Garage has been energized and the building and garage 

have power. The contractor has completed the ceiling framing on all floors and completion is 

pending ceiling tile installation.  Additionally, the lighting is complete on all floors. Concrete 

pavement for the bus loop is 75% complete and limerock is compacted for asphalt placement 
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on the other roadways. The HVAC system has been started up. Exterior light posts were 

installed around the site as well.  The service elevator is 95% complete and main elevators 

installation is in progress. Bathroom fixture installation has begun on all floors and is 

approximately 25% complete. Anticipated completion of the Operations Center is November 

2016. 

Shop drawings for Station construction continue to be submitted.  A temporary platform and 

ramp were built on the south end of the east platform to provide direct access to passengers 

from the sidewalk.  Partial platform shut-down for the north ends of both platforms took place 

on December 1, 2015.  Canopy foundations for both platforms as well as platform slabs have 

been poured.  Installation of station pre-cast began in mid-January 2016 and is 100% complete.  

Steel platform canopy poles have been installed on both north ends of the platforms.  Roof 

installation began in the month of June and is 90% complete on the elevator towers. Windows in 

the elevator towers have been installed, and the west platform elevator installation began in 

August 2016.  

The pedestrian bridge was installed on March 17, 2016.  The wire mesh is completed on the 

bridge with pouring of the bridge topping scheduled for September. The bridge roof was 

completed in August. The north section of the station is continuing to be worked on with the 

platform slab completed at this time. The platform canopy roofing is approximately 50% 

complete on the north side of the east and west platforms. Platform canopy light fixtures have 

been installed on the north side of both platforms as well. The electrical conduit installation and 

connection of lights is currently in progress. Painting of the bus loop canopy steel is 100% 

complete with the bus canopy roof installation 100% complete. The north end of the station is 

scheduled to be opened in September 2016 to allow work on the south end to begin. The station 

is anticipated to be complete in November 2016.  

Opa-Locka Station Parking Expansion: 

Expand parking at Tri-Rail's Opa-Locka Station, inclusive of adding forty five (45) new parking 

spaces to the south of the station; increase bus bay areas in the existing parking lot; install a 

continuous pedestrian canopy over the bus waiting areas and improve landscape and hardscape.  

SFRTA executed a work order with Kimley-Horn and Associates, Inc. for the final 100% design 

plans, permitting and bidding phase assistance for the project.  The design kick-off meeting was 

held on August 21, 2013 and the final 100% design is complete.  SFRTA submitted the 100% design 
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plans to the City of Opa-Locka for review and comments. The City of Opa-Locka Building 

Department has reviewed and approved the final design plans and issued a master building 

permit.  The project is currently going through the SFRTA procurement process and it is expected 

to be advertised within the third quarter of 2016.   Once bids are received and a Contractor is 

selected, the Contractor will have to pull the individual permits from each discipline from the City 

prior to beginning construction.  The estimated timeframe to begin construction is by the winter 

of 2016. 

Wave Modern Streetcar: 

Design, Construction and Management of a 2.7 mile modern streetcar in Downtown Fort 

Lauderdale with passenger, solar powered stations, which will operate in mixed traffic with signal 

priority.  Project includes the procurement of five (5) vehicles and the construction of a storage 

and maintenance yard.  Project Partners include The Federal Transit Administration (FTA), Florida 

Department of Transportation (FDOT), Broward County, Broward Metropolitan Planning 

Organization (MPO), City of Fort Lauderdale, Fort Lauderdale Downtown Development Authority 

(DDA) and SFRTA.  An Interlocal Partnership Agreement has been executed by all parties on April 

26, 2013.  The Project Management Consultant (PMC) contract was awarded to HDR Engineering, 

Inc. to provide services throughout the project.  The NTP was issued on May 9, 2013 for the 1.47-

mile starter line (Phase 1A).   

Technical Advisory Group (TAG) meetings were held on March 2nd and 16th.  A Value Engineering 

workshop was led by the PMC team, and took place on July 15-17, 2015.  A draft report was 

submitted by the PMC on July 31, 2015 and a revised report was shared with the FTA at the 10-

14-15 Quarterly Progress Meeting.  

The PMC continues to work with public and private utility companies regarding relocation of 

infrastructure, and updating the Operating Plan and the Maintenance and Operations cost 

estimate.   

A procurement package was advertised to select a streetcar vehicle manufacturer, which was 

advertised on May 29, 2015.  A pre-proposal meeting was held on June 11, 2015 at SFRTA’s 

headquarters office.  Addenda #1 through #16 have been issued. Addendum #16 cancels the 

vehicle procurement as per FDOT’s request. The project is in the process of being transferred to 

the FDOT District 4. 
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South Florida Rail Corridor Dispatch System: 

Dispatch Project 

SFRTA has completed negotiations with Ansaldo STS regarding a previously submitted claim 

package, system warranty, and relocation services to the new Operations Center.  The contract 

amendment is on its final internal review, and it is expected to be executed by the end of 

September 2016.  A maintenance agreement was executed to extend the CAD system 

maintenance services thru October 31, 2016. 

Positive Train Control 

SFRTA has resolved the indemnification issue, as reported to Federal Railroad Administration 

(FRA) during our last meeting.  SFRTA has successfully advertised our "Intent to Sole Source" 

with Wabtec/XoRail to be SFRTA's PTC Contractor.  SFRTA has provided Wabtec/XoRail with the 

Procurement Package (including General Terms and Conditions, Special Terms and Conditions, 

and the Technical Specifications) as well as details of SFRTA specific programs, plans, 

procedures, drawings, etc. for review and comment.   

SFRTA is currently in negotiations with Wabtec/XoRail, and has addressed Wabtec/XoRail’s 

comments on the Procurement Package.  Once responses have been accepted by 

Wabtec/XoRail, a price proposal will be submitted for the work.   

SFRTA prepared and submitted a Q1 and Q2 quarterly report to the FRA on July 31, 2016. 

SFRTA had a meeting  with the FRA to discuss progress to date on Wednesday, August 17, 2016 

in Orlando.  The next FRA quarterly update meeting will take place in November 2016. 

 

VTMI 

For the month of August 2016 VTMI monthly reports refer to Exhibit 1. 
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1. Material Control Information 
 

 
**There is (0) Material Control Information** 
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2. Material Usage (Track) 

QTY   Description 

8 each 6x1 bolt 

1 each 14 inch Bolt 

1 each 17 inch Bolt 

1 each 18 inch Bolt 

2 each Floating Heel Block Bolts 

1 each 136 lb. Floating Heel Block 

272 each E-Clips 

78,142 each Spikes 

12 each Washers 

1 each 115 lb. Joint Bar 

8 bags Cold Patch 

31 bucket Curve Grease 

2 each Guard Rail Shims 

1538 each 115 lb. Rail Anchors 

281 each 136 lb. Rail Anchors 

42 each 136 lb. Tie Plates 

47 each 115 lb. Tie Plates 

2 Sets 136lb Joint Bar 

1 each 40ft 136lb Insulated Joint 

1 each 115 lb. Weld Kit 

10 each Gauge Rods 
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Material Usage (Signal) 

QTY   Description 

4  385 Amp Batteries 

1  40 Amp Rectifier 

18  Mid-Section 

17  Base Section 

9  Gate Tip 

96  Shear Bolts 

15  Gate Light Set 

2  Gate Light Chord (Pigtail) 

1  Gate Flashing Cord 

3  Eyelets 

5  Surge Arrestors 

1  S-60 Green board 

2  GCP 3000 

3  VSB Boards 

2  Fuse 

1  3A Fuse 

1  80013 Card 

1  VGP IO Card 

1  Western Cullen Hayes Motor Brush  

1  Contact Cam 

1  Power Up Cam 

2  Bonds 

1  Bond Wire 

4  Powders 

1  Dimes 

1  120 V Pancake 

3  Gate Light 

2  50 lb. Weight Plates 

1  Ratchet Wheel 

2  Kingpin 

1  Power Up Cam 

8  Conductors from 6 conductor 7 wire 

1  Emerson Link 

1  CSX Switch Lock 

1  Conversion Bracket 

1  Head Bond 

1  Fan 

1  Marine Battery 

2  Bulb         
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1  Elbow Bracket 

1  Chicken Head         

3  Wire Clamps         

1  RYD Card         

1  35 Amp Breaker 

2  GNB 160 Amp Hour Battery Cells 
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3. Scrap Sales 

 

**There have been (0) scrap sales** 
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4. Rail, Ballast, Tie & Switch Ties 

QTY   Description 

Total  Yard Ties 

0   

Total  Mainline Ties 

11,197   

Total Ties Total YTD  

11,197 23,798  

  Switch Ties 

4  9ft 

31  10ft 

5  11ft 

12  12ft 

6  13ft 

8  14ft 

7  15ft 

5  16ft 

4  16.6ft 

   

Total Ties Total YTD  

82 964    
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4. Engineering/Maintenance Work: Plan/Performance 

Track 
08/01/2016 
-Installed (8) Switch Ties at SX 1003.4 
-Welded a Frog at SX 1025.0 Plantation 
-Tie Gang-Installed (411) ties at SX 1006.3 to SX 1005.9 and surfaced 1291ft of Track 
08/02/2016 
-Installed (8) Switch Ties at SX 1008.1 on TRK#2 Waterworks Switch 
-Welded a Frog at SX 968.7 CP Coral and at SX 1031.6 Tompkins 
08/03/2016 
-Grounded Frog at Sunshine Lead & Golden Glades 
-Welded Frog at Hardy 
08/04/2016 
-Installed (8) Switch Ties 966.3/ Tamped Mud Spot 
-Welded Frog at Coral and Mission Spur 
-Installed (501) ties and (5) 10ft Switch Ties from SX 1005.9 to SX 1005.7 and from SX 1005.3 to SX 1005.0 
-Surfaced 5286ft from SX 1005.9 to SX 1005.7 and from SX 1005.3 to SX 1005.0 
08/05/2016 
-Tie Gang-Installed (1350) Ties at SX 1005.2 to SX 1003.7 & Surfaced 4556 ft. 
08/06/2016 
-Surfaced 3226 ft. from SX 1003.5 to SX 1004.1 TRK #2 
08/07/2016 
-Installed (33) Concrete Ties at SX 967.0 
-Installed (709) ties at SX 1003.5 to SX 1002.9 and surfaced 1720ft TRK #2 
08/08/2016 
-Installed (10) concrete ties at 45th St 
-Welded Frog at SX 1027.7 South end of Hortis and at SX 1031.6 Amtrak Lead 
-Installed (540) Ties and Surfaced 1087 ft. from SX 1002.3 to SX 1003.5 on TRK#2 
08/09/2016 
-Installed (20) Concrete ties at  CP Coral on TRK#1 
-Welded a Frog at Amtrak Lead 
-Sprayed vegetation at Hialeah Yard/ Ft Lauderdale Yard 
08/10/2016 
-Installed (20 ) concrete ties at Coral on TRK#1 
-Welders changed (4) bolts at Iris & Grinded all the tips 
-Welded Frog at Sheridan on TRK#2 
-Spray truck applied chemicals at Mission Spur, Chenney Bros., Gas Track, and Racetrack Rd. 
08/11/2016 
-Installed 20 Concrete Ties at CP Coral SX 968.7 
-Welded Frog at CP Sheridan SX 1017.3 
-Installed New IJ at SAS Cypress TRK#1 & Made (1) Weld 136lb. 
08/12/2016 
-Lubed all Switches at Hialeah Yard 
Placed pads under Rail at Concrete Switches at SX 1002.8 to SX 1002.6 
Installed (914) Ties & (3) 10ft. Switch Ties & Surfaced 4,892ft from SX 1014.7 – SX 1015.7 on TRK #3 
08/13/2016 
Sprayed weeds at Deerfield Beach, Mac Lead, Plantation, Sunshine, Oleander, Part of Hortis Bros. 
Tie Gang- Installed (788) Ties Surfaced 7,382ft from SX 1013.1– SX 1013.7 & SX 1014.0 – SX 1014.7  
including (1) # 20 at SX 1015.8; surfaced (1) #10 @ SX MP 1015.4 on TRK #3 
08/14/2016 
Tie Gang- Installed (479) Ties & (4) 10 ft Switch ties from SX 1005.8 – SX 1016.2 on TRK #1. 
No surfacing due to equipment malfunctioning 
08/15/2016 
Welded Frog at 15th St on TRK#2 and changed insulation in #1 Rod 
Welded Frog at Pineapple 
Tamped off concrete ties at Coral om TRK#1 to prevent surface issue 
Grounded Frogs at Hardy, Tompkins, Sunshine Lead, Golden Glades 
Installed (650) and (6) 10ft switch ties and surfaced (1) #10 turnout from SX 1005.0 - SX 1006.2 on TRK#1 
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08/16/2016 
Installed (18) concrete ties at SX 968.7 on TRK#1 
Filled Greasers- Homestead, Hialeah Yard, Tiger tail Rd, SX 1027.7, Junkyard Switch  
08/17/2016 
Installed (35) concrete ties at Coral on TRK#1 
Welded (2) Frogs at Hialeah Yard-South end of TRK#17 and North end of Freight Lead TRK#1 
Welded Switch point at North end of TRK#17 
Sprayed at SX 992.3 to SX 996.4 on TRK#2 
08/18/2016 
Installed (18) Concrete ties at Coral 
Welded Frog at Manatee & 46th St 
Tie Gang-Installed (720) ties and (4) 10ft transition ties at SX 1005.0 to SX 1004.0 on TRK#1 
Surfaced 2312 ft.  
08/19/2016 
Installed (11) concrete ties at SX 986.7 
Welded Frog at SXZ 1017.3 
Worked on Greasers and clips 
Installed (510) Ties at SX1004.0 to SX 1003.7 on TRK#1 & Surfaced 5889ft 
08/20/2016 
Installed (692) ties and (4) 10ft transition ties at SX 1003.7 to SX 1003.1 on TRK#1 & Surfaced 3882 ft 
08/21/2016 
Installed (591) ties at SX 994.6 to SX 994.2 and surfaced 3850 ft  
Grounded (10) Frogs at Hillsboro Team Track, Rankin, Pineapple, and Parker 
-1. SX 971.2 Greaser on TRK#2 working 
-2. SX 1015.8 Tightened Bolts & Hardened Spikes (Frog needed attention) 
-3. SX 1017.3 Sheridan Frog TRK#2 South needs grinding 
-4. SX 1018.6 Tightened Wedges 
-5. SX 1021.5 Hallandale TRK#2 Joint bar before the Frog has one bolts needs to be cut 
-6. SX 1025.4 Hardy (1) E-Clip 
-7. SX 1027.7 Tightened wedges 
-8. SX 1031.8 Tompkins (2) E-Clips 
-9. SX 1034.5 71st St 

 
Hardened Spikes & tightened bolts 

-10. 46
th

 St SX 1036.0 Hardened Spikes (2) E-clips 
08/22/2016 
Jacked (4) rough spots 
Inspected Switches 
Spray truck completed 15 miles 
Installed (650) ties from SX987.6 to SX  986.6 on TRK #2 and surfaced 3135ft 
08/23/2016 
Welders Adjusted Rail at SX 985.3 
Jacked and Tamped Spots at Johnson St, 19th St, and Codadad 
08/24/2016 
Installed (18) switch ties at Fun Track SX 1818.4 on TRK#2 
Cut trees out to make a path at Food Storage Cold Storage 
Welded Don Green Switch at SX 1031.5 TRK#1 
8/25/2016 
Installed (14) Switch Ties at SX 1018.4 Sheridan on TRK#2 
Welded Frog at Cypress on TRK#1 
Installed (50) Rubber Pads at Home Depot Switch 
8/26/2016 
Installed (8) Switch Ties at SX 1026.7 on TRK#2 CKS Packaging 
Welded Frog at SX 993.3 
Surfaced 3949 ft. at SX 1036.8 to SX 1013.8 on TRK#3 
Begin New River Bridge Track Shift 
8/29/2016 
Installed (30) ties at Homestead 
Welded Frog at Orange Blossom TRK#2 and Coconut TRK#2 
Installed (881) ties and Surfaced 4200 ft. at SX 986.0 to SX 986.6 
Completed Track Shift at New River Bridge. 
8/30/2016 
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Installed (10) Switch ties at Hialeah Yard 
Welded Frog at SX 1017.3 Sheridan 
Welded Frog at #1 Freight Lead 
08/31/2016 
Installed (23) ties at SX 1018.7 on TRK#2 
Installed (10) Gage Rods at Publix Lead 
Welded (1) Frog at SX 1017.3 
Installed (785) ties and Surfaced 3927ft at SX 986.0 to SX 985.2 on TRK#2 
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Engineering/Maintenance Work: Plan/Performance 

Signal 
8/1/2016 
SW 10th ST: C=0100 A=0120 R=0125 -- Blown Transformer  
Caroline Ave: C=0633 A=0700 R=1145 -- Gates down (Replaced batteries) 
NW N River Dr: C=0923 A=0945 R=1031 -- Broken Gate (Repaired) 
NW 62nd St: C=1038 A=1054 R=1142 -- Broken Gate (Repaired) 
NW 62nd St: C=1257 A=1324 R=1437 -- Broken Gate (Realigned/Rebuilt) 
NW N River Dr: C=1658 A=1714 R=1726 --Broken Gate (Rehung) 
NW 46th St: C=1903 A=1917 R=1946 -- Broken Gate (Replaced) 
NW 62nd St: C=1922 A=1925 R=1929 -- Broken Gate (Clear on Arrival) 
Oakland Park Blvd: C=1612 A=1634 R=1641 -- Broken Gate (Rehung) 
Carolina St: C=0632 A=0731 R=0731 -- Gates down /Lights Flashing (Changed batteries) 
08/02/2016 
Racetrack Rd: C=0742 A=0805 R=0950 -- Gates down (Replaced fuses) 
Hillsboro Blvd: C=0957 A=1034 R=1305 -- Gates down (Replaced) 
57th Ave: C=0946 A=1015 R=1130 -- Gates down/Lights flashing (Cleaned) 
Hammondville Rd: C=1831 A=1855 R=1931 -- Xing activated(Working as intended) 
Prospect Rd: C=1422 A=1450 R=1516 -- Broken Gate (Rehung) 
Okeechobee Blvd: C=1228 A=1302 R=1320 -- Gate stuck down (Replaced) 
NW 135th St: C=0241 A=0320 R=0400 -- Gates up and down/ No train (Ops check) 
08/03/2016 
135th St: C=0246 A=0310 R=0400 -- Gates going up and down  
NW N River Dr.: C=1328 A=1335 R=1405 -- Broken Gate (Repaired) 
NW 135th St: C=1310 A=1319 R=1500 -- Xing down (Replaced) 
Hammondville Rd: C=1417 A=1425 R=1600 -- Xing Malfunction  
Sample Rd: C=1852 A=1904 R=1923 -- Gate broken/ Gate not going down (Rehung Gate) 
08/04/2016 
Palm Beach Lakes Blvd: C=0840 A=0845 R=0846 -- Gate Misaligned (Realigned) 
NW 27th: C=0830 A=0835 R=0930 -- Gates down/ Lights  
MLK Blvd: C=1231 A=1248 R=1301 --Broken Gate (Rehung) 
NW 15th St: C=1320 A=1335 R=1342 -- Gates down  
NW 79th St: C=1040 A=1058 R=0000 -- Broken gate (Rehung) 
Oakland Park Blvd: C=0947 A=1015 R=1600 -- Gate Broken (Replaced) 
NW 27th Ave: C=1239 A=1239 R=1445 -- Bad bond/ Bad shunt (Repaired) 
Hialeah Yard: C=1921 A=1945 R=2145 -- Hydro switches #15 and #16 (Disable) 
08/05/2016 
S.Dania-Whalen: C=1043 A=1105 R=1255 -- TKO #3 TRK (Replaced) 
NW N River Dr.: C=1703 A=1705 R=1717 -- Gate Broken (Rehung) 
Australian Ave: C=1901 A=2040 R=1700 -- Derailment (Repair/ Replace) 
08/06/2016 
CP Cypress: C=1010 A=1025 R=1110 -- Xover would not go reverse 
Hammondville Rd: C=1902 A=1945 R=2020 --Gates down / Lights Flashing (Working as intended) 
15th St: C=1902 A=1945 R=2020 --  Gate down/ Xing activated  
36th St: C=1717 A=1824 R=1829 -- Gate not going down (Aligned) 
Bonsal Switch: C=0945 A=1030 R=1300 -- Track Light (Adjusted) 
CP Golden Glades: C=1830 A=1900 R=2300 -- Power out indication (Replaced) 
Iris: C=2300 A=2340 R=0300 -- Track Light (Replaced) 
08/07/2016 
NW 33rd St: C=0630 A=0743 R=0800 -- Gate in up Position (Cleaned/ Adjusted) 
Race Track Rd: C=1011 A=1109 R=1126 -- One Gate Down/ One Gate Up (Cleared on arrival) 
Hollywood Blvd: C=0845 A=0959 R=1124 -- Gates down (Clear on arrival) 
Griffin Rd: C=1706 A=1759 R=1814 -- Broken Gate ( Stretched out) 
15th St: C=1342 A=1403 R=1546 -- Gates down/ Xing activated (Clear on arrival) 
08/08/2016 
No issues. 
08/09/2016 
NW 135th St: C=0801 A=0820 R=0830 -- Xing Lights Flashing/ Gates up (Realigned) 
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NW 79th St: C=0953 A=1009 R=1014 -- Xing Malfunction (Repaired) 
CP 79th #1 Switch: C=1140 A=1200 R=1235 -- Will not reverse (Lubed plates) 
NW 36th St: C=2155 A=2216 R=2239 -- Gate stuck up (Tightened) 
NW 36th St: C=1923 A=1941 R=2046 -- Broken Gate (Replaced) 
08/10/2016 
Sample Rd: C=1450 A=1500 R=1700 -- Gates down (Added weight) 
NW 135th St: C=1553 A=1625 R=1719 -- Gates down (Repaired) 
NW 22nd Ave: C=1810 A=1824 R=1854 -- Lights Flashing (COA) 
NW 22nd Ave: C=1932 A=1951 R=2023 -- Gates down (Repaired/Replaced) 
Stirling Rd: C=1834 A=1920 R=2038 -- Gates down Lights Flashing (Adjusted) 
Hillsboro Blvd: C=1835 A=1842 R=1854 -- Gate broken (Rehung ) 
NW 22nd Ave: C=2215 A=2237 R=2323 -- Gate hit (Rehung Gate) 
08/11/2016 
NW 71st St: C=0530 A=0600 R=1030 -- Gates down (Repaired) 
NW 62nd St: C=0620 A=0650 R=1050 -- Gates down (Repaired) 
NW 79th St: C=0513 A=0554 R=1036 -- Gate Malfunction (Repaired) 
CP Hardy: C=1208 A=1305 R=1447 -- Light Out (Replaced) 
NW 15th St: C=1916 A=2000 R=2048 -- Gate hit (Rehung) 
Camino Real Rd: C=1310 A=1330 R=1400 --Broken Gate (Replaced) 
Cypress Creek: C=1516 A=1544 R=0200 -- Switch would not throw over (Adjusted) 
08/12/2016 
Griffin Rd: C=0758 A=0820 R=1000 -- Broken Gates (Replaced)  
NW 15th St: C=1045 A=1052 R=1440 -- Xing down (Replaced) 
Taft St: C=1925 A=1946 R=2236 -- (Repair/Replace) 
Commercial Blvd: C=1755 A=1825 R=1932 -- Broken Gate (Replaced) 
NW 15th St: C=1915 A=1959 R=2048 -- Broken Gate (Rehung/Replaced) 
08/13/2016 
NW N River Dr.: C=1508 A=1600 R=1632 -- Gates down (COA) 
08/14/2016 
South Dania: C=1320 A=1340 R=1705 -- TKE on TRK#3 (Repair) 
Hialeah Yard: C=1942 A=2025 R=2212 --#12 Hydro Switch Fail (Adjusted) 
NW 62nd St: C=1340 A=1515 R=1527 -- Gate stuck Up (Adjusted) 
08/15/2016 
CP Tompkins: C=0950 A=1021 R=1210 -- Track Light (Replaced) 
CP Hardy: C=0800 A=0840 R=0923 -- North Xover did not get on reverse 
Pineapple: C=1720 A=1721 R=0100 --  Power out (Removed) 
Yamato Rd: C=1720 A=1721 R=2118 --  Xing activated / Gates down (Replaced) 
NW 22nd Ave: C=1155 A=1215 R=1228 --  Gate stuck up/ Lights flashing (Realigned) 
NW 46th ST: C=1805 A=1827 R=1842 --  Gate broken (Rehung) 
NW 37th Ave: C=2054 A=2115 R=2115 --  Gate broken (Working as intended) 
08/16/2016 
Mc Nab Rd: C=1420 A=1435 R=1800 -- Gates down (Reset) 
NW 22nd Ave: C=1842 A=1857 R=1920 -- Broken Gate (Repair/Replace) 
08/17/2016 
Iris: C=0638 A=0705 R=0750 -- Track Light (Link Card) 
NW 71st St: C=0750 A=0758 R=0813 -- Broken Gate (Replaced) 
NW 62nd St: C=1054 A=1124 R=1149 --Broken Gate (Replaced) 
CP Plantation: C=1843 A=1852 R=1857 -- TKE on TRK #1 (Rectifier Fuse) 
Commercial Blvd: C=1441 A=1532 R=1553 -- Broken Gate (Rehung) 
Mc Nab Rd: C=1808 A=1818 R=1829 -- Broken gate (Cleaned contact) 
08/18/2016 
NW 22nd Ave: C=1407 A=1430 R=1508 -- Broken Gate (Rehung) 
08/19/2016 
Griffin Rd: C=1952 A=2011 R=2018 -- Gate fouling Track (Ops test) 
NW 36th St: C=1718 A=1745 R=1757 --Gate Broken (Ops test) 
Electric Lock #1 Xover: C=1443 A=1453 R=1652 -- Track Light (Adjust Switch) 
Griffin Rd: C=1400 A=1400 R=1525 -- Gate Broken (Replaced) 
8/20/2016 
95th St: C=0021 A=0053 R=0146 -- Switch Lock (Replaced)  
NW N River Dr.:  C=1630 A=1700 R=1850  -- Gates down (Replaced) 
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08/21/2016 
No issues. 
08/22/2016 
NW 36th St: C=1445 A=1510 R=1513 -- Broken Gate  
NW 36th St: C=1802 A=1836 R=1903 -- Broken Gate (Replaced) 
Yamato Rd: C=1915 A=1943 R=2030 -- Gate hit by vehicle (Adjusted) 
SW 3rd St: C=1710 A=1730 R=1855 --Track Light (Replaced)  
08/23/2016 
NW 62nd St: C=1732 A=1800 R=1818 -- Gate stayed Up (Cleaned) 
Home Depot Switch: C=1437 A=1505 R=1850 -- Track Light (Replaced) 
NW 22nd Ave: C=0715 A=0747 R=0754 -- Gates Up / Lights Flashing (Ops checks) 
NW N River Dr.: C=0836 A=0849 R=1419 -- Broken Gate (Replaced) 
NW 79th St: C=1120 A=1202 R=1207 -- Gates down/ Lights Flashing (Ops check) 
NE N River Dr.: C=0830 A=0900 R=1030 -- Gate lights  (Replaced) 
08/24/2016 
Commercial Blvd: C=1301 A=1326 R=1335 -- Gates Up/ Lights Flashing (Repaired) 
CP Pineapple: C=0620 A=0715 R=1520 -- Track Light (Adjusted) 
Sheridan S. Dania: C=0803 A=0830 R=0815 -- TKO (Installed Battery) 
NW 79th St: C=1703 A=1724 R=1819 -- Broken Gate (Ops check) 
08/25/2016 
CP Tompkins: C=0722 A=0807 R=0833 -- Light Out (Replaced) 
Tiger tail Rd: C=1235 A=1248 R=1253 -- Gate down (Ops check) 
Yamato Rd: C=1742 A=1813 R=1845 -- Gate Broken (Replaced) 
SAS Parker SIG: C=1320 A=1350 R=1420 -- Track Light (Replaced) 
Yamato Rd: C=1812 A=1813 R=0100 -- Lightning Strike  
SW 3rd St: C=0039 A=0259 R=0305 -- Gate bent (Realigned) 
08/26/2016 
Sample Rd: C=0810 A=0841 R=0915 -- Broken Gate (Rehung) 
Sistrunk Blvd: C=0916 A=0935 R=1038 -- Gate Broken (Replaced) 
NW N River Dr.: C=0757 A=0811 R=0829 -- Gates down / Lights flashing (Working as intended) 
Forest Hill Blvd: C=2216 A=2243 R=2250 -- Damaged gates (Ops test) 
NW 36th St: C=1615 A=1627 R=1631 -- Xing Malfunction (Realigned Gate) 
New River Draw Bridge Cut Over with Zoe Rail 
08/27/2016 
No Production. 
08/28/2016 
No Production. 
08/29/2016 
Hillsboro Blvd: C=1253 A=1342 R=1415 -- Gates down (Adjusted) 
CP Parker: C=1133 A=1146 R=1325 -- Switch will not throw reverse (Greased) 
NW 62nd St: C=1255 A=1255 R=1340 -- Broken Gate (Repaired) 
36th St: C=0610 A=0650 R=0739 -- Gates down / Lights Flashing (Replaced) 
NW N River Dr.: C=1646 A=1654 R=1938 -- Xing Malfunction, Gates down/ No Train (Replaced) 
Forest Hill Blvd: C=1608 A=1623 R=1729 -- Gate hit by vehicle (Replaced) 
New River Bridge: C=2144 A=2215 R=0000 -- Indication Malfunction (Replaced) 
NW 57th Ave: C=2215 A=2244 R=0300 -- Gates down/ Lights Flashing (Replaced) 
08/30/2016 
NW 57th Ave: C=0130 A=0215 R=0300 -- Gates down/ Lights Flashing (Replaced) 
NW 36th St: C=1642 A=1715 R=1750 -- Broken Gate (Replaced) 
NW 36th St: C=1344 A=1404 R=1404 -- Gate Turned (Realigned) 
08/31/2016 
NW 79th St: C=0754 A=0808 R=1050 -- Xing did not recover after train (COA) 
CP Tompkins: C=1304 A=1330 R=1545 -- Light out indication (Repaired) 
NW 135th St: C=1743 A=1826 R=1842 -- Gate in up position (Re-Aligned) 
NW 36th St: C=1700 A=1730 R=1829 -- Broken Gate (Replaced) 
NW 62nd St: C=0807 A=0820 R=1130 -- Gate down (Working as intended) 
NW 71st St: C=0830 A=0840 R=1130 -- Gates down (Repaired) 
Race Track Rd: C=1905 A=1950 R=0203 -- Gates down (Bonded) 
NW 62nd St: C=0842 A=0922 R=1035 -- Broken gate (Replaced) 
NW 54th St:  C=0906 A=0922 R=1115 -- Gate stuck down (Replaced) 
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Oakland Park Blvd: C=1817 A=1911 R=2036 -- Broken Gate (Replaced) 
SW 3rd St: C=1859 A=1950 R=0203 -- Gates down (Replaced) 
LeJune Rd: C=0020 A=0102 R=0104 -- Gate up other gate down/ Lights Flashing (Repaired) 
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Engineering/Maintenance Work: Plan/Performance 

Facilities 
08/01/2016 
Repair and re-surface sinkhole along roadway in Hialeah Facility Yard 
Replace locks at Signal manager’s office at Admin building in Hialeah 
Clear rocks and debris from roadways inside Hialeah Facility Yard 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/02/2016 
Fence repair at Commercial Blvd SX 1007.35 
Fence repair at Miami Gardens Dr overpass SX 1025.4 
Bruch Cleaning at NW 15

th
 St Pompano SX 10032 

Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/03/2016 
Clean up rocks from roadways at Hialeah Facility Yard 
Trash and debris at Miami Canal Bridge House SX 1036.7 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/04/2016 
Replaced damaged ceiling tiles upstairs Admin Building at Hialeah Facility Yard 
Serviced door closers, hinges, and locksets throughout Admin Building in Hialeah Facility Yard 
Daily Janitorial duties 
08/05/2016 
Brush removal cleanup at Mc Nab Rd crossing SX 1005.7 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/06/2016 
Repair 157 linear ft of fence at Cypress Creek Station North end SX 1006.45 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/07/2016 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/08/2016 
Service AC unit upstairs Admin building at Hialeah Facility Yard 
Clear brush from Miami water supply station lot in Hialeah Yard 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/09/2016 
Patch potholes along roadways throughout Hialeah Facility Yard 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/10/2016 
Installed (2) new emergency push bars at Admin building in Hialeah 
Repair broken speed bump sign at Hialeah Rail Yard compound in Hialeah 
Replace burnt receptacle circuits at Admin building in Hialeah Facility Yard 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/11/2016 
Fence repair at Golden Glades overpass SX 1026.32 
Clean storm drains at Hialeah Facility Yard 
Daily Janitorial duties 
Provide temporary lighting at employee parking in Hialeah Facility Yard 
08/12/2016 
Repair yellow remote control locomotive sign at South entrance gate in Hialeah Facility Yard 
Patch and repair potholes along roadways in Hialeah Facility Yard 
Daily Janitorial duties 
08/13/2016 
Provide temporary lighting at Employee Parking lot in Hialeah 
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08/14/2016 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/15/2016 
Graffiti cleanup at Clint Moore Rd SX 991.5 
Graffiti cleanup at Hypoluxo Rd SX 979.81 
Graffiti cleanup at Lantana Rd SX 987.78 
Daily Janitorial duties 
Electrical repair at Track dept. storage container in Hialeah Yard 
Electrical repair at New River Bridge Tender house for Ice Machine 
Broward Blvd office restroom renovations 
08/16/2016 
Bathroom renovation at Broward Blvd offices installation of new ceramic tiles and toilet etc. 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/17/2016 
32 Linear ft. of fence repair at East 47

th
 St SX 1033.3 in Hialeah 

Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/18/2016 
Electrical repairs for Ice Machine at New River Bridge Tender House in Ft Lauderdale 
Provide temporary lighting at Employee Parking Lot in Hialeah 
Daily Janitorial duties at Facilities 
08/19/2016 
Patch and repair potholes along roadways inside Hialeah Facility Yard 
Clean up debris from material storage lot in Hialeah Facility Yard 
Provide temporary lighting at Employee Parking Lot in Hialeah 
Daily Janitorial duties at Facilities 
08/20/2016 
Provide temporary lighting at Employee Parking Lot in Hialeah 
Daily Janitorial duties at Facilities 
08/21/2016 
Provide temporary lighting at Employee Parking Lot in Hialeah 
Daily Janitorial duties at Facilities 
08/22/2016 
Trash and debris cleanup at Broward Facility Yard  
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/23/2016 
Remove dead animal carcass from North River Dr. Railroad crossing SX 1036.6 in Miami 
Furniture assembling at Admin building in Hialeah Yard 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/24/2016 
11 Linear ft. of chain link fence repair at SX 1012.8 in Ft Lauderdale 
Serviced AC unit on roof at Admin Building in Hialeah Yard 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/25/2016 
Clean and paint interior walls at Admin Building in Hialeah Yard 
Repair door closer at Admin Building in Hialeah Yard 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/26/2016 
Patch and repair pot holes at Hialeah Facility Yard 
Greased and clean all roll up garage doors at Hialeah Facility Yard 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/27/2016 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/28/2016 
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Provide temporary lighting at Employee Parking Lot in Hialeah 
08/29/2016 
Paint metal doors at Admin Building in Hialeah Yard Facility 
Replace light fixture at fuel station in Hialeah Yard 
Daily Janitorial duties at Facilities 
Provide temporary lighting at Employee Parking Lot in Hialeah 
08/30/2016 
Graffiti Clean up at Boynton Beach Blvd. 
Daily Janitorial duties at Facilities 
08/31/2016 
Graffiti cleanup at Wool bright  Rd. underpass  
Graffiti cleanup at CP Coconut SX 982.8 
Cut grass at NW 36

th
 Ave at Hialeah  Facility Yard 

Cut grass at Flagpole in Hialeah Facility Yard  
Daily Janitorial duties at Facilities 
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Plan for Next Month: 

Signal 

Support Tie Gang 

Support MOW 
Continue with Blitz 
And Gate Project 
Cut over at NW 27

th
 Ave 

Changing S60 Mechanism Boards 

 

Track 

Switch ties at Sheridan 
CKS Packaging 
Switch ties at AmeriGas 
Hallandale North and South end 
Junkyard Switch 
Finish Switch ties from SX 1030.1 to SX 1028.6 on TRK#2 
 
Production 
Complete timbering program from Clune to Dyer 
Install pedestrian Xing at Ft Lauderdale Station 

 
Facilities 

Roof replacement at Admin Building in Hialeah Yard 
Door installation at Amtrak buildings in Hialeah facility Yard 
Graffiti cleanup along corridor 
Fence repair and installation along corridor 
Maintenance throughout facilities along corridor 
Reinstall 4,600 linear ft. of fence at Hialeah Facility Yard 
Electrical repairs on MDP box at Admin building in Hialeah Yard 
Cleanup trash and debris at Broward Yard 
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6. Curve Lubricator Report 

Date Milepost  Name /Location 
Amount of 

Grease Status-Action 
08/16/2016 SXH 40.1 A.Daniels  Not connected; Almost full 

08/16/2016 SXH 37.1 A.Daniels/ Le June 6 Buckets Full & Pumping 

08/16/2016 SX 1033.8 A.Daniels/ Yard (South 
End) 

6 Buckets Full & Pumping 

08/16/2016 SX 1032.0 A.Daniels   Left hose busted/ Right hose is working 

08/16/2016 SX 1030.9 A.Daniels/Junkyard 
Switch 

8 buckets Motor working on  both hoses but no grease on TRK 1 
& 2 

08/16/2016 SX 1027.7 A.Daniels 2 buckets Barley Working & Needs Attention 

08/16/2016 SX 1023.5 A.Daniels  TRK #2 pump broken/ TRK #1 working 

08/16/2016 SX 1016.8 A.Daniels/ Tiger Tail Rd 8 Buckets Full & Pumping 

08/16/2016 SX 1005.8 A.Daniels  Not Working 

08/16/2016 SX 972.0 A.Daniels  Full & Pumping 

08/16/2016 SX 971.1 A.Daniels  Not working 

08/16/2016 SX 969.4 A.Daniels  Only TRK 1 Side Working 

08/16/2016 SX 967.0 A.Daniels  Not Working 
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7. In-Service Rail Failures 

Date Milepost  Location 
Track 
No. Weight Measurements Action Taken 

08/31/2016 SX 985.3 Boynton Beach 2 115lb  Drilled & Applied Joint Bars 
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8. Vegetation Removal 
Date Milepost  Location Action Taken Area Covered Directed by/ Reason 

08/02/2016 SX 1003.2 NW 15
th

 St Brush Cleaning   

08/05/2016 SX 1005.7 Mc Nab Rd Brush Removal   

08/08/2016  Hialeah Yard Cleared Brush   

08/9/2016  Hialeah Yard Sprayed Vegetation   

08/9/2016  Ft Lauderdale Yard Sprayed Vegetation   

08/10/2016  Mission Spur Sprayed Vegetation   

08/10/2016  Chenney Bros Sprayed Vegetation   

08/10/2016  Gas Track Sprayed Vegetation   

08/10/2016  Race Track Rd Sprayed Vegetation   

08/13/2016  Deerfield Beach Sprayed Vegetation   

08/13/2016  Mac Lead Sprayed Vegetation   

08/13/2016  Plantation Sprayed Vegetation   
08/13/2016  Sunshine Sprayed Vegetation   
08/13/2016  Oleander Sprayed Vegetation   
08/13/2016  Hortis Bros. Sprayed Vegetation   

08/17/2016 SX 992.3 to SX 
996.4 on TRK#2 

 Sprayed Vegetation   

08/22/2016   Sprayed vegetation 15 miles  
08/24/2016  Food/Cold Storage Cut Trees out   
08/31/2016  NW 36

th
 Ave Cut Grass   

08/31/2016  Hialeah Facility Yard Cut Grass at Flagpole   
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9. Fencing Repairs 
Date Milepost  Location Type Measurements Directed by 

08/02/2016 SX 1007.35 Commercial Blvd    

08/02/2016 SX 1025.4 Miami Gardens Dr.    

08/06/2016 SX 1006.45 Cypress Creek  157 linear ft.  

08/11/2016 SX 1026.32 Golden Glades     

08/17/2016 SX 1033.3 East 47
th

 St Chain link 32 linear ft.  

08/24/2016 SX 1012.8 Ft Lauderdale Chain link 11 Linear ft.  

      

New Fencing 
Date Milepost  Location Type Measurements Directed by 

      

      

            

      

            

            

            

Inter-Track Fencing 
Date Milepost  Location Status Inspector 

08/29/2016 SX 1036.3 Hialeah Market Good  

08/29/2016 SX 1033.9 Metrorail Good  

08/29/2016 SX 1030.1 Opa-Locka Fair  

08/29/2016 SX 1026.3 Golden Glades N/A  

08/29/2016 SX 1019.7 Hollywood Fair  

08/29/2016 SX1018.4 Sheridan Fair-Fence Leaning  

08/29/2016 
SX 1016.3 Ft Lauderdale Airport 

Good-Needs wire 
keepers 

 

08/29/2016 SX 1012.2 Ft Lauderdale Station Good  

08/29/2016 SX 1006.4 Cypress Creek Good  

08/29/2016 SX 1001.5 
 
 

Pompano Beach 
 
 

North end needs Re-
strapping rail 

 

08/29/2016 SX 998.3 Deerfield Beach Good  
08/29/2016 SX 992.5 New Boca Good  
08/29/2016 SX 988.1 Delray Beach Good  

08/29/2016 SX 981.2 Boynton Beach Good  
08/29/2016 SX 976.8 Lake Worth Good  
08/29/2016 SX 969.9 WPB Station Good  
08/29/2016 

SX 966.3 Mangonia Station 
Good-Gate needs chain 
& Lock  
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10. Right-of-Way Signage Report 
 

**There have been (0) Signage installed** 
Location Reason QTY Item Comments 
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11. Clean Up Activities 
Date Milepost  Location Action Taken Reported by 

08/01/2016  Hialeah Facility Yard 
Cleared rocks/debris from 
roadway  

08/03/2016  Hialeah Facility Yard 
Cleared rocks/debris from 
roadway  

08/03/2016 SX 1036.7 Miami Canal Bridge Trash & Debris cleanup  

08/15/2016 SX 991.5 Clintmoore Rd Graffiti Clean up  

08/15/2016 SX 979.81 Hypoluxo Rd Graffiti Clean up  

08/15/2016 SX 987.78 Lantana Rd Graffiti Clean up  

08/19/2016  Hialeah Yard Debris clean up  

08/22/2016  Broward Facility Yard Trash & Debris Clean up  

08/23/2016 SX 1036.6 North River Dr. Removed Dead Animal Carcass  

08/30/2016  Boynton Beach Blvd Graffiti Clean up  

08/31/2016  Wool bright Rd Graffiti Cleanup   

08/31/2016 SX 982.8 CP Coconut Graffiti Cleanup   

      

      

      

      

      

          

          

          

          

          

          

          

          

          

          

 
 

  
 
 
 
 
 
 
 
 
 



 

25 of 27 
 

 

 

12. Surfacing Report 

Date Milepost  Location 
Track 
No. Action Taken Distance 

08/01/2016 SX 1006.3 to SX 1005.9 Cypress Creek  Surfaced 1291 ft. 

08/04/2016 

SX 1005.9 to SX 1005.7 
and SX 1005.3 to SX 
1005.0 Cypress Creek  

Surfaced 

5286 ft. 

08/05/2016 SX 1005.2 to SX 1003.7 Pompano/Cypress  Surfaced 4556 ft. 

08/06/2016 SX 1003.5 to SX 1004.1   Surfaced 3226 ft. 

08/07/2016 SX 1003.5 to SX 1002.9 Pompano Beach  Surfaced 1720 ft. 

08/08/2016 SX 1002.3 to SX 1002.9   Surfaced 1087 ft. 

08/12/2016 SX 1014.7 to SX 1015.7  3 Surfaced 4,892ft. 

08/13/2016 
SX 1013.1 SX 1013.7 
SX 1014.0 – SX 1014.7   Surfaced 7,382ft 

08/15/2016 SX 1005.0 - SX 1006.2  1 Surfaced 5544ft 

08/18/2016 SX 1005.0 to SX 1004.0  1 Surfaced 2312ft 

08/19/2016 SX1004.0 to SX 1003.7  1 Surfaced 5889ft 

08/20/2016 SX 1003.7 to SX 1003.1  1 Surfaced 3882ft 

08/21/2016 SX 994.6 to SX 994.2   Surfaced 3850ft 

08/22/2016 SX987.6 to SX  986.6   Surfaced 3135ft 

08/26/2016 SX 1036.8 to SX 1013.8  3 Surfaced 3949ft 

08/29/2016 SX 986.0 to SX 986.6   Surfaced 5100ft 

08/31/2016 SX 986.0 to SX 985.2  2 Surfaced 3927ft 

      

      

      

      

      

      

     Total 

     67,028 ft 
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13. Efficiency Testing    
 

August  - Efficiency Tests 
 

Dept.  Total Tests Cardinal Safety 
Rule Tests 

Instructed 
(Verbal Warning /Written 
Reprimand / Formal Charges) 

Out Of Hrs. 
Between 
17:00-05:00am 

Track Maintenance  35 9 1 4 

Track Construction 12 10 0 12 
Signal & Comms 66 26               3 38 

 
14. Employee Injury Statistics 
 
Month of August 2016 = No – Injuries. 

Department Date Location Description Corrective Action 
Action Track - Maintenance. *** *** *** *** 

 Track - Construction *** *** *** *** 

Signal & Communications *** *** *** *** 

HQ/Facilities *** *** *** *** 

 
  
 Below are the 2016 YTD VTMI injuries. 

Dept. Date Location Description Corrective Action 
Track 

(Maintenance) 
1/31/16  MP 1005.5 

Cypress Creek 
Due to long hours worked 
during service restoration 
due to derailment employee 
got sore muscles – Non 
Reportable Injury  
(No Lost Time/Meds) 

Employee received coaching, 
lifting handout, by Safety 
Director. 
(Reported internally and to 
RTA). 

Below are the 2016 YTD VTMI injuries. 
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15. Service Property Damages 
 

**There has been (0) Property Damage** 

Date Milepost  Location 
Track 
No. Description of Damage Reason for Damages Action Taken 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



               AGENDA ITEM NO.    B

Total monthly ridership for August has increased 1.8% when compared to August of  last year.
Weekday ridership has increased by 5.9%, while the average weekday ridership in
August 2015 was 13,642 per day versus 13,187 per day for 2016.  Total weekend ridership
for the fiscal year has increased by 7.7% when compared to last year.  Total fiscal year
ridership is down by 1.3% over the prior year.

Revenue is shown in Chart 3. Chart 2 shows ridership month-to-month and Chart 1 combines
revenue and ridership month-to-month.

Actual Actual August FY  '17 FY  '16 FYTD
August August  '16 vs.'15 Rider ship Rider ship  '17 vs '16

Riders 2016 2015 % To   Date To   Date %

M-F 303,293 286,490 5.9% 552,063 568,959 -3.0%
Saturday 24,614 31,408 -21.6% 56,193 55,144 1.9%
Sunday 21,696 25,472 -14.8% 48,924 47,269 3.5%
Holidays 0 0 0.0% 5,240 0 100.0%

349,603 343,370 1.8% 662,420 671,372 -1.3%

Note: Ridership figures are based on daily reports from Transdev

AUGUST RIDERSHIP

AGENDA REPORT
SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY

GOVERNING BOARD MEETING
September 23, 2016
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Chart 1 - SFRTA  Riders  and  Revenue Trends 
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Chart 3 - SFRTA Revenue 

FY 16-17 Revenue FY 15-16 Revenue



AGENDA ITEM  NO. C

AUG 2016 ON TIME PERFORMANCE - CAUSAL ANALYSIS SUMMARY

OTP End To End 71.9%
OTP Station To Station 73.0%

NUMBER OF 
DELAY CAUSES LATE TRAINS
 PD/FD Activity 3 18 1.3%
CSX FREIGHT 2 3 0.2%
CSX LOCAL SWITCHER 4 4 0.3%
PLANNED SERV. WORK, TIE GANG 15 51 3.7%
VTMI MOW 10 32 2.3%
VTMI COMMUNICATIONS 0 0 0.0%
VTMI OUTSIDE COMMUNICATIONS 0 0 0.0%
VTMI SIGNALS-COMP. 7 26 1.9%
AMTRAK POM DISPATCHER 0 0 0.0%
BOMBARDIER MECHANICAL 3 3 0.2%
TRANSDEV 6 18 1.3%
AMTRAK   3 3 0.2%
FEC DELAY IRIS 4 16 1.2%
FEC DELAY TRAIN 7 8 0.6%
WEATHER 5 34 2.4%
ROW FOUL 1 1 0.1%
SFRTA TRANSPORTATION 14 20 1.4%
SFRTA RULE COMPLIANCE 0 0 0.0%
OTHER 10 40 2.9%
SFRTA SCHEDULE CONFLICT 0 0 0.0%
3RD PARTY GATE MALFUNCTION 13 39 2.8%
3RD PARTY GATE FATALITIES/VEHICLES 1 1 0.1%
ROTEM MECHANICAL 0 0 0.0%
BROOKVILLE MECHANCIAL 8 19 1.4%
VANDALISM 0 0 0.0%
ADA 5 6 0.4%
EFFICIENCY TESTING 2 15 1.1%
POMPANO STATION CONSTRUCTION 0 0 0.0%
TOTAL 123 357 25.7%

TRAINS LATE  357 25.7%
TERMINATED   28 2.0%
TERMINATED/RECOVERED  0 0.0%
ANNULLED 5 0.4%
 TRAINS ON TIME 1000 71.9%
TOTAL 1390 100.0%

NUMBER OF 
INCIDENTS

PERCENT OF TOTAL 
TRAINS
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On-Time Performance
Calendar Year  2016
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AGENDA ITEM D 
 

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY 
CORPORATE AND COMMUNITY OUTREACH OFFICE  

MONTHLY SUMMARY FOR AUGUST 2016 
GOVERNING BOARD MEETING  

 
 

EMPLOYER DISCOUNT PROGRAM 
 

The Employer Discount Program (EDP) added 14 new employers and 204 new employees 
during the month of August. 
 
The total number of EDP tickets recorded as sold was 2,074 and the total revenue generated was 
reported as $119,027.85 in August. 

 
 

NEW EDP COMPANIES 
 

Employer Enrollment Date City 
ABC Supply Company 8/16/2016 Fort Lauderdale 
American Glass & Mirror, Inc.  08/22/2016 Boca Raton 
Becker & Associates, P.A. 08/26/2016 Boca Raton 
Darfoor Law Firm, PA. 8/24/2016 Fort Lauderdale 
Event Net USA, Inc.  08/18/2016 Fort Lauderdale 
Hyatt Place Fort Lauderdale 08/03/2016 Fort Lauderdale 
Iboss, Inc. 8/25/2016 Fort Lauderdale 
Indi Heart and Mind, Inc. 8/22/2016 Fort Lauderdale 
IPA Direct 8/23/2016 Fort Lauderdale 
Lexyl Travel Technologies, LLC 8/26/2016 West Palm Beach 
Monument Real Estate Services 08/03/2016 Miami 
ProMexico 08/19/2016 Miami 
RC MTS Holdings, LLC 08/10/2016 Fort Lauderdale 
Yacht Chandlers 08/16/2016 Fort Lauderdale 

 
 
 
 
 
 
 
 
 
 
 
 
 



EDP SALES MISSIONS 
 

Employer City 

ABC Supply Company Fort Lauderdale 
All Star Recruiting  Deerfield Beach  
American Glass & Mirror, Inc. Boca Raton 
Becker & Associates, P.A. Boca Raton 
Broward Sheriff’s Office Fort Lauderdale 
Carnival Cruise Lines Miami 
Collection Management Solutions Deerfield Beach 
Darfoor Law Firm, P.A. Fort Lauderdale 
Eventnetusa, Inc. Fort Lauderdale 
Festival Management Group Lake Worth 
Florida Department of Juvenile Justice Fort Lauderdale 
Halo Technologies  West Palm Beach  
Hyatt Place Fort Lauderdale 17th Street Convention Center Fort Lauderdale 
Iboss, Inc. Fort Lauderdale 
Indi Heart and Mind, Inc. Fort Lauderdale 
IPA Direct Fort Lauderdale 
ITW Building Components Group, Inc. Fort Lauderdale 
Kaplan, Inc. Fort Lauderdale 
Lexyl Travel Technologies, LLC West Palm Beach 
Monument Real Estate Services Miami 
Pipeline Workspaces Fort Lauderdale 
ProMexico Miami 
RC MTS Holdings, LLC Fort Lauderdale 
Silver Airways Fort Lauderdale 
STS Refill Technology Boca Raton 
Sunrise Produce Services, Inc. Pompano Beach 
The Heat Group Miami 
Tierra Consulting Group, Inc. Fort Lauderdale 
United Air Lines Miami 
Vitas Healthcare Corporation Miami 
Yacht Chandlers Fort Lauderdale 

 
 
 
 
 
 



CORPORATE AND COMMUNITY OUTREACH OFFICE –  
AUGUST 2016 ACTIVITIES 

 
 

BACK TO SCHOOL 
 

A South Florida Regional Transportation Authority (SFRTA) Corporate and Community 
Outreach (CCO) office staff member was present for two Back-to-School expos held at the 
Sunrise Athletic Complex in Sunrise and the McNair Park in Pompano Beach. In preparation for 
the beginning of the school year, the events provided students with free school supplies and 
backpacks. SFRTA staff provided students with information on Tri-Rail student discounts. 

 
 

COMTO LUNCHEON 
 

The Conference of Minority Transportation Officials (COMTO) Fort Lauderdale Chapter 
held its 2nd annual Scholarship Awards, where three South Florida students were recognized for 
their academic achievements by receiving a scholarship to use for their continuing education. 
During the ceremony, the Jack L. Stephens Graduate Scholarship was dedicated to SFRTA’s 
Executive Director, for his commitment and service to the chapter. 

 
 

JACKSON HEALTH SYSTEM 
 

SFRTA CCO office staff joined representatives from the Miami-Dade MPO and South 
Florida Commuter Services (SFCS), to attend the annual benefits fair held at three locations of 
Jackson Health System. Transportation information was provided on the Employer Discount 
Program (EDP), Carpooling and the Emergency Ride Home Program (ERH).  Jackson Health is 
a long time participant of the Employer Discount Program.  

 
 

STUDENT CAMPAIGN 
 

As part of the SFRTA Millennial social campaign, representatives from the CCO office 
attended various events at college campuses in South Florida. Among them were Florida Atlantic 
University in Boca Raton; Broward College Central Campus, McFatter Technical College, and 
Nova Southeastern University in Davie, and Keiser University in Fort Lauderdale. Students were 
provided information on student discounts and were encouraged to register to get a free ticket to 
ride Tri-Rail as part of the campaign. In addition, interested students were provided with 
assistance initiating the process of obtaining their student-encoded EASY Cards at all events. 

 
 

UM PRESENTATION 
 

High school students interested the field of engineering paid a visit to the SFRTA 
headquarters, as part of the University of Miami’s National Summer Transportation Institute 
Program. The students were provided presentations from a COO liaison about Tri-Rail service, 
as well as staff from the Engineering & Construction Department about engineering principals in 
the railroading industry. Their visit concluded with a tour of the Pompano Beach Station, to 
demonstrate the engineering principals in action with the station’s current renovation project. 

 
 

 



ONGOING COMMUNITY OUTREACH ACTIVITIES 
 

• Conference of Minority Transportation Officials (COMTO) Fort Lauderdale Chapter 
Committee Meetings 

• Greater Fort Lauderdale Chamber of Commerce / Biz to Biz Leads Group and 
Transportation Committee Introduction Meeting 

• Greater Boca Raton Chamber of Commerce / Tech Event 
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EXECUTIVE SUMMARY    

BUDGETED INCOME STATEMENT 
 

August 2016 
 
Revenue:   
 
Train Revenue 
For August 2016 year-to-date (YTD) actual train revenue decreased $87,427 or 4% when 
compared to fiscal year (FY) 2017 YTD budgeted revenue. Actual revenue for FY 2017 
YTD decreased by $66,215 or 3% when compared to FY 2016 YTD actual revenue. This 
decrease can be attributed to less passengers taking public transportation due to lower 
fuel prices.  
 
Expenses: 
As of August 2016, the SFRTA’s FY 2017 YTD actual expenses are $2,874,939 or 16% 
below budget when compared to the FY 2017 YTD budgeted expense. All expenses are 
well within budget.  
 
Train operations variance for FY 2017 YTD is $1,000,093 or 9% below budget when 
compared to the FY 2017 YTD budget and increased $881,125 or 9% when compared to 
FY 2016 YTD actual. This increase in FY 2017 can be mostly attributed to an increase in 
Feeder Service expense, Train Operations Contract, Security Contract, and Station 
Utilities expense.  
 
The major categories within Train Operations include Train Operations Contract, Train 
Fuel, Security Expense, Feeder Service, Dispatch and ROW Maintenance: 
  

• Train fuel expense variance for FY 2017 YTD is $63,915 or 6% below budget 
when compared to the FY 2017 YTD budget, and decreased $118,257 or 10% 
when compared to FY 2016 YTD actual fuel expense. This decrease can be 
attributed to lower fuel prices. 

  
• Security expense variance for FY 2017 YTD is $148,823 or 13% below budget 

when compared to the FY 2017 YTD budget, and decreased $17,796 or 2% when 
compared to FY 2016 YTD actual.  

 
• Feeder bus expense variance for FY 2017 YTD is $89,783 or 8% lower when 

compared to the FY 2017 YTD budget and increased $97,887 or 10% when  
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Expenses (Contd.) 
 
compared to FY 2016 YTD actual. This increase can be attributed to additional 
shuttle bus routes provided. 
 

• ROW Maintenance expense variance for FY 2017 YTD is $410,466 or 10% 
below budget when compared to the FY 2017 YTD budget and increased $47,562 
or 1% when compared to the FY 2016 actual.   

 
• Dispatch expense variance for FY 2017 YTD is $9,643 or 2% below budget when 

compared to the FY 2017 YTD budget and increased $30,609 or 5% when 
compared to the FY 2016 actual.  
 

• Insurance expense variance for FY 2017 YTD is $40,949 or 6% below budget 
when compared to the FY 2017 YTD budget and increased $609,945 when 
compared to the FY 2016 actual. 

 
Train and Station Maintenance variance for FY 2017 YTD is $1,051,741 or 28% below 
budget when compared to the FY 2017 YTD budget and decreased $97,410 or 3% when 
compared to the FY 2016 actual. 
 

• Train Maintenance variance for FY 2017 YTD is $915,830 or 28% below budget 
when compared to the FY 2017 YTD budget and decreased $112,756 or 4% when 
compared to FY 2016 YTD actual. This decrease in FY 2017 can be attributed to 
a lower amount of expenses monthly with our fleet maintenance contract.     
 

• Station Maintenance variance for FY 2017 YTD is $135,911 or 27% below 
budget when compared to the FY 2017 YTD budget and increased $15,346 or 4% 
when compared to the FY 2016 actual.  

 
Personnel Expenses variance for FY 2017 YTD is $544,922 or 27% below budget when 
compared to the FY 2017 YTD budget and decreased $89,356 or 6% when compared to 
the FY 2016 actual. 
 
Professional Services variance for FY 2017 YTD is $54,850 or 42% below budget when 
compared to the FY 2017 YTD budget and increased $10,800 or 16% when compared to 
FY 2016 actual.  
 
Legal Departmental expenses variance for FY 2017 YTD is $47,564 or 34% below 
budget when compared to the FY 2017 YTD budget and decreased $22,721 or 20%  
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Expenses (Contd.) 
 
when compared to FY 2016 actual. This decrease can be attributed to lower expenses 
associated with personnel expense services. 
 
General and Administrative Expenses variance for FY 2017 YTD is $191,538 or 38% 
below budget when compared to the FY 2017 YTD budget and decreased $35,807 or 
10% when compared to FY 2016 actual. Some categories within General and 
Administrative expenses are Business Travel, Telecommunications expense, Materials 
and Supplies and Dues and Subscriptions. 
 

• Business Travel expense variance for FY 2017 YTD is $16,567 or 42% below 
budget when compared to the FY 2017 YTD budget and increased $4,816 or 27% 
when compared to FY 2016 actual.  

 
• Telecommunications expense variance for FY 2017 YTD is approximately 

$40,975 or 41% below budget when compared to the FY 2017 YTD budget and 
decreased approximately $35,385 or 38% when compared to the FY 2016 YTD 
actual due to an decrease in monthly charges, usages as well as new phone lines. 

 
• Dues and Subscriptions for FY 2017 YTD actual is $418 or 1% below budget 

when compared to the FY 2017 YTD budget and decreased $2,673 or 5% when 
compared to the FY 2016 actual. 
 

• Materials and Supplies for FY 2017 YTD actual is $22,149 or 74% below budget 
when compared to the FY 2017 YTD budget and decreased $7,491 or 49% when 
compared to the FY 2016 actual. 
 

 
Corporate & Community Outreach expenses variance for FY 2017 YTD is $15,367 or 
15% below budget when compared to the FY 2017 YTD budget and increased 
approximately $9,311 or 12%when compared to the FY 2016 YTD actual.  
 

• Corporate & Community Outreach Contract variance for FY 2017 YTD is $3,334 
or 4% below budget when compared to the FY 2017 YTD budget and increased 
approximately $8,062 or 11% when compared to the FY 2016 actual.. 
 
 

 



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
BUDGETED INCOME STATEMENT

8/01/16 TO 8/31/16

AUGUST 2016 YTD YTD OVER 2016-17
ACTUAL ACTUAL BUDGETED (UNDER) ANNUAL BUDGET

REVENUE REVENUES REVENUES REVENUES BUDGET BUDGET AVAILABLE

Train Revenue $1,058,458 $2,054,938 $2,142,365 ($87,427) $12,990,219 $10,935,281
Interest Income / Other Income 27,317 52,764 54,166 (1,402) 325,000 272,236
TOTAL TRAIN REVENUE $1,085,775 $2,107,702 $2,196,531 ($88,829) $13,315,219 $11,207,517

OPERATING ASSISTANCE
Statutory Operating Assistance 1,441,667             2,883,334             2,883,334      -                           17,300,000             14,416,666              
Statutory Dedicated Funding 1,108,333             2,216,666             2,216,666      -                           13,300,000             11,083,334              
Statutory Maintenance of Way 2,143,505             4,287,010             4,287,010      -                           25,722,054             21,435,044              
FHWA 347,500                347,500                666,666         (319,166)              4,000,000               3,652,500                
FTA Assistance 1,028,825             2,577,301             4,278,589      (1,701,288)           23,041,659             20,464,358              
FTA-JARC/New Freedom Program Fee -                        -                        834                (834)                     5,000                      5,000                       
Statutory Counties Contribution 391,250                782,500                782,500         -                           4,695,000               3,912,500                
Gas Tax Transfer -                        -                        316,150         (316,150)              1,896,895               1,896,895                
SFRTA Reserves -                        -                        391,642         (391,642)              2,349,853               2,349,853                
Other Local Funding -                        -                        57,030           (57,030)                342,178                  342,178                   
TOTAL ASSISTANCE 6,461,080             13,094,311           15,880,421    (2,786,110)           92,652,639             79,558,328              

TOTAL REVENUE $7,546,855 $15,202,013 $18,076,952 ($2,874,939) $105,967,858 $90,765,845

AUGUST 2016 YTD YTD OVER 2016-17
ACTUAL ACTUAL BUDGETED (UNDER) ANNUAL BUDGET

EXPENSES EXPENSES EXPENSES EXPENSES BUDGET BUDGET AVAILABLE

Train Operations 5,045,673             10,637,435           11,637,528    (1,000,093)           67,892,172             57,254,737              
Train and Station Maintenance 1,381,066             2,761,017             3,812,758      (1,051,741)           22,876,549             20,115,532              
Personnel Expenses 936,693                1,444,564             1,989,486      (544,922)              11,946,919             10,502,355              
Professional Fees 38,500                  77,000                  131,850         (54,850)                781,100                  704,100                   
Legal 54,214                  93,308                  140,872         (47,564)                845,232                  751,924                   
General & Administrative Expenses 156,107                313,862                505,400         (191,538)              2,471,546               2,157,684                
Corporate & Community Outreach 47,357                  85,357                  100,724         (15,367)                604,340                  518,983                   
Reserve -                        -                        -                 -                       -                          -                          
Expenses Transferred to Capital (112,755)               (210,530)               (241,666)        31,136                 (1,450,000)              (1,239,470)              

TOTAL EXPENSES 7,546,855$           15,202,013$         18,076,952$  (2,874,939)$         105,967,858$         90,765,845$            

0.00 0.00 0.00 0.00 0.00 0.00



August 2016 August 2016   FY 2017 YTD  YTD FY 2016 YTD 
Actual Budget Variances Actual Budget Variances % Actual Variances %

Revenues:
       Train Revenue $1,058,458 $1,105,238 (46,780)                 $2,054,938 $2,142,365 (87,427)                  -4% $2,121,153 (66,215)           -3%
       Interest/Dividend Income 27,317                  27,083                234                       52,764                    54,166                    (1,402)                    -3% 80,382                    (27,618)           -34%

Total Train Revenue 1,085,775             1,132,321          (46,546)                2,107,702              2,196,531               (88,829)                 -4% 2,201,535              (93,833)          -4%

Operating Assistance:
       Statutory Operating Assistance 1,441,667              1,441,667           -                        2,883,334               2,883,334                -                         0% 2,883,334               -                  -       
       Statutory Dedicated Funding 1,108,333              1,108,333           -                        2,216,666               2,216,666                -                         0% 2,216,666               -                  -       
       Statutory Maintenance of Way 2,143,505              2,143,505           -                        4,287,010               4,287,010                -                         0% 4,287,010               -                  -       
       FHWA 347,500                433,333              (85,833)                 347,500                  666,666                  (319,166)                -48% -                         347,500          -       
       FTA Assistance 1,028,825              1,822,986           (794,161)               2,577,301               4,278,589                (1,701,288)             -40% 2,121,756               455,545          21%
       FTA-JARC/New Freedom Program Fee -                        418                     (418)                      -                         834                         (834)                       -100% -                         -                  -       
       Statutory Counties Contribution 391,250                391,250              -                        782,500                  782,500                  -                         0% 782,500                  -                  -       
       Gas Tax Transfer -                        158,075              (158,075)               -                         316,150                  (316,150)                -100% -                         -                  -       
       SFRTA Reserves -                        195,821              (195,821)               -                         391,642                  (391,642)                -100% -                         -                  -       
       Other Local Funding -                        28,515                (28,515)                 -                         57,030                    (57,030)                  -100% 38,500                    (38,500)           -100%

Total Operating Assistance 6,461,080             7,723,903          (1,262,823)           13,094,311            15,880,421             (2,786,110)            -18% 12,329,766            764,545         6%

Total Revenue $7,546,855 $8,856,224 ($1,309,369) 15,202,013            18,076,952             (2,874,939)            -16% 14,531,301            670,712         5%

 SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
ACTUAL VS BUDGET REPORT

AUGUST 31, 2016 & 2015

Curent Year Prior Year Comparison



August 2016 August 2016   FY 2017 YTD  YTD FY 2016 YTD 
Actual Budget Variances Actual Budget Variances % Actual Variances %

 SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
ACTUAL VS BUDGET REPORT

AUGUST 31, 2016 & 2015

Curent Year Prior Year Comparison

Expenses:

Train Operations
       Train Operations Contract $1,098,625 $1,162,470 (63,845)                 $2,088,625 $2,124,939 (36,314)                  -2% $1,929,532 159,093          8%
       Train Operation - Fuel 517,819                566,000              (48,181)                 1,068,085               1,132,000                (63,915)                  -6% 1,186,342               (118,257)         -10%
       Emergency Bus Service 8,204                    8,250                  (46)                        12,523                    13,500                    (977)                       -7% 3,205                      9,318              -       
       Security Contract 480,421                566,550              (86,129)                 984,277                  1,133,100                (148,823)                -13% 1,002,073               (17,796)           -2%
       Feeder Bus  519,553                573,074              (53,521)                 1,056,365               1,146,148                (89,783)                  -8% 958,478                  97,887            10%
       Station Utilities 141,908                155,801              (13,893)                 271,023                  311,602                  (40,579)                  -13% 216,105                  54,918            25%
       EMS Boards 7,516                    10,000                (2,484)                   22,102                    23,000                    (898)                       -4% 13,763                    8,339              61%
       Revenue Collection 7,882                    66,417                (58,535)                 9,800                     132,834                  (123,034)                -93% 8,225                      1,575              19%
       Insurance 1,022                    1,500                  (478)                      610,552                  651,501                  (40,949)                  -6% 607                         609,945          -       
       APTA Dues 1,583                  (1,583)                   -                         3,166                      (3,166)                    -100% -                         -                  -       
       ROW Maintenance 1,943,593              2,148,626           (205,033)               3,886,786               4,297,252                (410,466)                -10% 3,839,224               47,562            1%
       TVM Maintenance 2,620                    10,583                (7,963)                   2,620                     21,166                    (18,546)                  -88% 4,688                      (2,068)             -44%
       Smart Card 6,500                  (6,500)                   -                         13,000                    (13,000)                  -100% -                         -                  -       
       Dispatch  316,510                317,160              (650)                      624,677                  634,320                  (9,643)                    -2% 594,068                  30,609            5%

Total Train Operations 5,045,673             5,594,514          (548,841)              10,637,435            11,637,528             (1,000,093)            -9% 9,756,310              881,125         9%

Train and Station Maintenance
       Train Maintenance 1,200,170              1,658,085           (457,915)               2,400,340               3,316,170                (915,830)                -28% 2,513,096               (112,756)         -4%
       Station Maintenance 180,896                248,294              (67,398)                 360,677                  496,588                  (135,911)                -27% 345,331                  15,346            4%

Total Train and Station Maintenance 1,381,066             1,906,379          (525,313)              2,761,017              3,812,758               (1,051,741)            -28% 2,858,427              (97,410)          -3%

Personnel Expenses
       Salaries and Wages 703,683                733,280              (29,597)                 1,121,914               1,466,560                (344,646)                -24% 1,117,848               4,066              -       
       Taxes 48,533                  60,736                (12,203)                 77,373                    121,472                  (44,099)                  -36% 76,725                    648                 1%
       Group Insurance 118,730                127,292              (8,562)                   133,770                  254,584                  (120,814)                -47% 232,485                  (98,715)           -42%
       Pension 65,747                  73,435                (7,688)                   111,507                  146,870                  (35,363)                  -24% 106,862                  4,645              4%

Total Personnel Expenses 936,693                994,743             (58,050)                1,444,564              1,989,486               (544,922)               -27% 1,533,920              (89,356)          -6%

Professional Services
       Auditing Services 6,000                    6,500                  (500)                      12,000                    13,000                    (1,000)                    0% -                         12,000            -       
       Professional Services 32,500                  59,425                (26,925)                 65,000                    118,850                  (53,850)                  -45% 66,200                    (1,200)             -2%

Total Professional Services 38,500                  65,925               (27,425)                77,000                   131,850                  (54,850)                 -42% 66,200                   10,800           16%

Legal
       Salaries and Wages 42,517                  43,213                (696)                      75,586                    76,426                    (840)                       -1% 83,961                    (8,375)             -10%
       Taxes 1,440                    2,441                  (1,001)                   3,371                     4,882                      (1,511)                    -31% 5,182                      (1,811)             -35%
       Group Insurance 3,987                    4,250                  (263)                      4,506                     8,500                      (3,994)                    -47% 7,562                      (3,056)             -40%
       Pension 6,025                    6,957                  (932)                      9,600                     11,914                    (2,314)                    -19% 17,128                    (7,528)             -44%
       Business Travel -                        883                     (883)                      -                         1,766                      (1,766)                    -100% 1,120                      (1,120)             -       
       Membership/Dues/Subscriptions 245                       352                     (107)                      245                        704                         (459)                       -65% 471                         (226)                -48%
       Seminars and Training -                        300                     (300)                      -                         600                         (600)                       -100% 330                         (330)                -       
       Legal Services -                        18,040                (18,040)                 -                         36,080                    (36,080)                  -100% 275                         (275)                -       

Total Legal 54,214                  76,436               (22,222)                93,308                   140,872                  (47,564)                 -34% 116,029                 (22,721)          -20%



August 2016 August 2016   FY 2017 YTD  YTD FY 2016 YTD 
Actual Budget Variances Actual Budget Variances % Actual Variances %

 SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
ACTUAL VS BUDGET REPORT

AUGUST 31, 2016 & 2015

Curent Year Prior Year Comparison

General and Administrative Expenses
       Bank & Credits Cards Fees 9,807                    11,917                (2,110)                   20,680                    23,834                    (3,154)                    -13% 23,486                    (2,806)             -12%
       Building Maintenance 9,187                    38,884                (29,697)                 15,114                    77,768                    (62,654)                  -81% 13,597                    1,517              11%
       Business Travel 14,646                  19,604                (4,958)                   22,641                    39,208                    (16,567)                  -42% 17,825                    4,816              27%
       Materials & Supplies 4,616                    15,000                (10,384)                 7,851                     30,000                    (22,149)                  -74% 15,342                    (7,491)             -49%
       Membership/Dues/Subscriptions 722                       52,996                (52,274)                 52,578                    52,996                    (418)                       -1% 55,251                    (2,673)             -5%
       Office Rent 61,235                  61,976                (741)                      121,417                  123,952                  (2,535)                    -2% 116,635                  4,782              4%
       Printing & Advertising 893                       5,725                  (4,832)                   987                        11,450                    (10,463)                  -91% 682                         305                 45%
       Seminars and Training -                        12,429                (12,429)                 -                         24,858                    (24,858)                  -100% 6,052                      (6,052)             -       
       Telecommunications 40,868                  49,500                (8,632)                   58,025                    99,000                    (40,975)                  -41% 93,410                    (35,385)           -38%
       Vehicle Operations & Maintenance 2,957                    5,417                  (2,460)                   3,268                     10,834                    (7,566)                    -70% 4,282                      (1,014)             -24%
       Miscellaneous Personnel Expenses 11,176                  13,250                (2,074)                   11,301                    11,500                    (199)                       -2% 3,107                      8,194              -       

Total General and Administrative Exp 156,107                286,698             (130,591)              313,862                 505,400                  (191,538)               -38% 349,669                 (35,807)          -10%

Corporate & Community Outreach Expenses
       Special Programs -                        583                     (583)                      -                         1,166                      (1,166)                    -100% -                         -                  -       
       Customer Service/Information 5,357                    7,695                  (2,338)                   5,357                     15,390                    (10,033)                  -65% 4,044                      1,313              32%
       Corporate & Community Outreach Contract 42,000                  43,667                (1,667)                   80,000                    83,334                    (3,334)                    -4% 71,938                    8,062              11%
       Promotional Materials -                        417                     (417)                      -                         834                         (834)                       -100% 64                           (64)                  -       

Total Corporate & Community Outreach Expenses 47,357                  52,362               (5,005)                  85,357                   100,724                  (15,367)                 -15% 76,046                   9,311             12%

Reserves and Transfers
       Reserve -                        -                      -                        -                         -                          -                         0% -                         -                  -       
       Expenses Transferred to Capital (112,755)               (120,833)             8,078                    (210,530)                (241,666)                 31,136                   -13% (225,300)                 14,770            -7%

-                          
Total Reserves and Transfers (112,755)              (120,833)            8,078                   (210,530)               (241,666)                31,136                  -13% (225,300)                14,770           0%

Total Expenses 7,546,855             8,856,224          (1,309,369)           15,202,013            18,076,952             (2,874,939)            -16% 14,531,301            670,712         5%

Net Income -                       -                     -                       -                         -                         -                        0% -                         -                 
-                        -                      -                        -                         -                          -                         0% -                         -                  

-                          -                         



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
STATEMENTS OF NET ASSETS

AUGUST 31, 2016

ASSETS

Current assets:
Cash and cash equivalents 49,119,364$           
Accounts receivable:
    State Grants 16,521,028
    Federal Grants 45,423,420
    Counties 1,716,282
    Other 1,238,334
Prepaid expenses 137,066
     Total current assets 114,155,494

Noncurrent assets:
Capital assets (net of accumulated depreciation) 589,322,904
     Total noncurrent assets 589,322,904
          Total assets 703,478,398$         

DEFERRED OUTFLOWS OF RESOURCES
Deferred outflows of resources related to pensions 1,680,219               

LIABILITIES

Current liabilities:
Accounts payable 4,876,153$             
Accruals 9,202,377               
Compensated absences 493,563                  
Deferred revenue 1,807,434
Due to other governmental units 74,919
     Total current liabilities 16,454,446

Noncurrent liabilities:
Compensated absences 740,344                  
Deposits 18,199,519
Advances from FDOT 2,000,000
Net pension liability 3,242,546
     Total noncurrent liabilities 24,182,409
          Total liabilities 40,636,855$           

DEFERRED INFLOWS OF RESOURCES
Deferred inflows of resources related to pensions 2,056,301               

NET ASSETS

Invested in Capital Assets 589,322,904           
Reserved for Capital Projects 50,990,686             
Unrestricted 22,151,871
     Total net assets 662,465,461
     Total liabilities and net assets 705,158,617$         



                                                                                                           AGENDA ITEM NO. F 

 
 

FINANCE & INFORMATION TECHNOLOGY 
EXECUTIVE SUMMARY 

 
 
INVOICES OVER $2,500  
 
During August 2016, the SFRTA’s Accounts Payable division processed 380 
invoices totaling $3,256,482.08 and disbursed 226 checks, excluding payroll, 
totaling $15,247,132.11. 
 
Invoices over $2,500 represent 39.9% (90 checks) of all invoices processed in 
the month of August, and represent 99.6% of the value ($15,177,699.22) of all 
checks processed in August 2016. 
 
Accounts Payable processed 61.2% (55 checks) of the checks over $2,500 
within the 21-25 days, with 81.2% (73 checks) of the checks over $2,500 
processed within 30 days. 
 



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
GOVERNING BOARD MEETING: SEPTEMBER 23, 2016
INFORMATION ITEM: PAYMENTS OVER $2,500
AUGUST 1 TO AUGUST 31, 2016

RCVD APPRVD CHECK MAILED DAYS
DATE DATE DATE CHECK PROCESS VENDOR DESCRIPTION AMOUNT

 
6/27/2016 6/30/2016 8/1/2016 8/1/2016 35 BV OIL COMPANY JUNE OIL PURCHASES 363,549.81           

7/1/2016 7/14/2016 8/1/2016 8/1/2016 31 NATIONAL RAILROAD PASSENGER AMTRAK CONTARACT 06-101 308,167.00           
6/30/2016 7/14/2016 8/1/2016 8/1/2016 32 BOMBARDIER MASS TRANSIT CORP JUNE SERVICES 1,211,733.98        

7/5/2016 7/18/2016 8/3/2016 8/8/2016 34 EAC CONSULTING 10-017(E) WO #8 INV #4 39,544.16             
7/21/2016 8/2/2016 8/3/2016 8/8/2016 18 FLORIDA POWER & LIGHT JULY FPL BILLINGS 10,400.17             
7/22/2016 7/25/2016 8/3/2016 8/8/2016 17 G4S SECURE SOLUTIONS USA CUST #006038 07/11-07/17/16 289,730.89           
7/18/2016 7/21/2016 8/3/2016 8/8/2016 21 KEOLIS TRANSIT SERVICES, LLC KEOLIS BOCA BUS (B) 10,101.13             
6/29/2016 7/21/2016 8/3/2016 8/3/2016 35 BOMBARDIER MASS TRANSIT CORP JUNE SERVICES 41,668.70             
7/22/2016 8/1/2016 8/3/2016 8/8/2016 17 FLORIDA POWER & LIGHT JULY SERVICE MOW 42,155.86             
7/25/2016 7/27/2016 8/3/2016 8/8/2016 14 GLOBAL TRADING, INC. STAFF SHIRTS 4,177.06               
7/13/2016 7/29/2016 8/3/2016 8/8/2016 26 RAIL TECH CONSULTANTS INC PASSENGER INFORMATION SIGNS REPAIRS 8,304.00               
7/18/2016 7/26/2016 8/3/2016 8/8/2016 21 VEOLIA (VTMI) AGREEMENT NO. 14-012 AND VEOLIA 3,839,223.14        
7/11/2016 7/21/2016 8/8/2016 8/8/2016 28 BV OIL COMPANY JULY OIL PURCHASES 75,255.54             
7/12/2016 7/21/2016 8/8/2016 8/8/2016 27 SFEC TMA 15-009 JUNE 2016 8,209.75               
7/25/2016 7/28/2016 8/8/2016 8/8/2016 14 MIAMI-DADE WATER & SEWER DEPT. JULY SERVICE MOW 13,266.30             
7/22/2016 7/25/2016 8/10/2016 8/10/2016 19 G4S SECURE SOLUTIONS USA JULY SECURITY SERVICES 182,483.69           

8/5/2016 8/9/2016 8/10/2016 8/10/2016 5 AT&T BILLING #954 V34-7067 036 32,632.48             
7/27/2016 8/9/2016 8/10/2016 8/10/2016 14 KAPLAN KIRSCH ROCKWELL LLP CLIENT MATTER ID #1917-13 23,471.76             
7/29/2016 8/4/2016 8/10/2016 8/10/2016 12 RENEE MATTHEWS MATTHEWS, R. HOTEL STAY 07/09/16-07/15/16 2,799.28               
7/11/2016 8/3/2016 8/10/2016 8/10/2016 30 RESPECT OF FLORIDA CUST #90-COBRERA 5,122.77               
7/18/2016 8/1/2016 8/15/2016 8/15/2016 28 BV OIL COMPANY JULY OIL PURCHASES 106,883.05           

8/8/2016 8/15/2016 8/17/2016 8/19/2016 11 FLORIDA POWER & LIGHT JULY FPL BILLINGS 3,523.72               
7/28/2016 8/15/2016 8/17/2016 8/22/2016 25 G4S SECURE SOLUTIONS USA JULY SECURITY SERVICES 114,444.97           
8/15/2016 8/15/2016 8/17/2016 8/22/2016 7 MIAMI-DADE WATER & SEWER DEPT. JULY SERVICE MOW 4,173.07               
8/15/2016 8/15/2016 8/17/2016 8/22/2016 7 AT&T BILL #561 N07-0000 000 17,392.64             

8/8/2016 8/11/2016 8/17/2016 8/22/2016 14 AT&T BILLING #305 W77-7635 223 07/16 5,493.74               
7/26/2016 7/29/2016 8/17/2016 8/22/2016 27 ERICKS CONSULTANTS AGREEMENT #15-015 20,500.00             

8/1/2016 8/15/2016 8/17/2016 8/22/2016 21 ERICKS CONSULTANTS AGREEMENT #15-015 20,500.00             
7/29/2016 8/15/2016 8/17/2016 8/22/2016 24 MERIDIAN MANAGEMENT CORPORATIOJUNE SERVICES 8,925.00               

8/8/2016 8/12/2016 8/17/2016 8/22/2016 14 JACK STEPHENS STEPHENS, J 07/25-07/29/16 TRAVEL 3,679.05               
8/8/2016 8/9/2016 8/17/2016 8/22/2016 14 AT&T ACCT #VP07JN-07/16 12,957.90             
8/8/2016 8/15/2016 8/17/2016 8/22/2016 14 AT&T ACCT #8003-000-2788 BILLING 9,987.04               

7/12/2016 8/4/2016 8/22/2016 8/22/2016 41 MIAMI DADE LINK UP & STORAGE FEE MAY 2016 72,546.47             
8/5/2016 8/11/2016 8/24/2016 8/29/2016 24 CITY OF DELRAY BEACH TROLLEY PASS THROUGH FUNDING 18,750.00             

8/19/2016 8/22/2016 8/24/2016 8/29/2016 10 FLORIDA POWER & LIGHT JULY-AUGUST FPL BILLING 13,171.36             
8/9/2016 8/15/2016 8/24/2016 8/29/2016 20 G4S SECURE SOLUTIONS USA JULY SECURITY SERVICES 360,903.50           

3/14/2016 8/22/2016 8/24/2016 8/29/2016 168 LIBERTY MUTUAL INSURANCE POLICY #BAS55839250 BUSINESS AUTO 2,505.00               
8/1/2016 8/11/2016 8/24/2016 8/29/2016 28 TRANSDEV SERVICES, INC. 06-112 JULY 2016 1,044,499.90        

8/15/2016 8/15/2016 8/24/2016 8/29/2016 14 FLORIDA POWER & LIGHT JULY SERVICE MOW 2,834.74               
8/12/2016 8/15/2016 8/24/2016 8/29/2016 17 GOVERNMENT AFFAIRS FTI CONSULTIN  MATTER #435679.0001 12,000.00             
7/14/2016 8/11/2016 8/24/2016 8/29/2016 46 MERIDIAN MANAGEMENT CORPORATIOJUNE SERVICES 181,775.21           
8/19/2016 8/19/2016 8/24/2016 8/29/2016 10 PROLOGIS TRUST SEPTEMBER 2016 RENT 58,642.52             
8/22/2016 8/15/2016 8/24/2016 8/29/2016 7 T.Y. LIN INTERNATIONAL 14-010E 14-018  WO #5 INV #3 40,215.01             
8/18/2016 8/22/2016 8/24/2016 8/29/2016 11 ELIZABETH WALTER WALTER, E-EDUCATION REIMB MBA 5,790.00               
7/27/2016 8/4/2016 8/25/2016 8/26/2016 30 KAPLAN KIRSCH ROCKWELL LLP CLIENT MATTER ID #1917-13 27,862.09             
8/18/2016 8/23/2016 8/25/2016 8/26/2016 8 VERIZON WIRELESS JULY SERVICES 2,897.48               
7/28/2016 8/11/2016 8/29/2016 8/29/2016 32 NATIONAL RAILROAD PASSENGER AMTRAK CONTARACT 06-101 316,500.00           

8/1/2016 8/10/2016 8/29/2016 8/29/2016 28 BV OIL COMPANY JULY OIL PURCHASES 199,983.22           
8/15/2016 8/22/2016 8/31/2016 9/2/2016 18 ANSALDO STS USA, INC. CUST #140619 23,581.00             

8/2/2016 8/24/2016 8/31/2016 9/2/2016 31 CRYSTAL SPRINGS JULY WATER DELIVERY 2,593.98               
8/29/2016 8/29/2016 8/31/2016 9/2/2016 4 DEPT OF MANAGEMENT SVCS JULY SERVICES 7,461.16               

7/1/2016 8/23/2016 8/31/2016 9/2/2016 63 GLOBAL INDUSTRIAL EQUIPMENT SHELVING 3,357.46               
7/20/2016 8/25/2016 8/31/2016 9/2/2016 44 OFFICE DEPOT INC CHAIRS 3,099.80               
8/11/2016 8/25/2016 8/31/2016 9/2/2016 22 RAIL TECH CONSULTANTS INC REPAIRS 3,572.00               

8/5/2016 8/24/2016 8/31/2016 9/2/2016 28 RESPECT OF FLORIDA JULY JANITORIAL SERVICES 5,122.77               
8/19/2016 8/26/2016 8/31/2016 9/2/2016 14 VEOLIA (VTMI) AGREEMENT NO. 14-012 1,919,611.57        

56 TOTAL OPERATING EXPENDITURES 11,169,733.89      



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
GOVERNING BOARD MEETING: SEPTEMBER 23, 2016
INFORMATION ITEM: PAYMENTS OVER $2,500
AUGUST 1 TO AUGUST 31, 2016

RCVD APPRVD CHECK MAILED DAYS
DATE DATE DATE CHECK PROCESS VENDOR DESCRIPTION AMOUNT

 

7/11/2016 7/20/2016 8/1/2016 8/1/2016 21 GULF BUILDING, LLC CONTRACT #15-001 06/01-06/30/16 1,818,115.93        
7/12/2016 7/25/2016 8/3/2016 8/8/2016 27 CH2M HILL, INC. 14-010-A WO #6 INV#4 05/28-06/24/16 41,369.05             
7/20/2016 7/27/2016 8/3/2016 8/8/2016 19 COALITION FOR INDEPENDENT LIVI REIMB FOR 50% EXP JARC/NF GRANT 7,188.62               
6/27/2016 7/11/2016 8/3/2016 8/8/2016 42 GOVCONNECTION, INC CISCO SWITCHES 23,562.00             
7/18/2016 7/26/2016 8/3/2016 8/8/2016 21 HDR ENGINEERING INC 10-017 (G) WO#8 INV#10 25,649.07             
7/26/2016 7/26/2016 8/3/2016 8/8/2016 13 KIMLEY HORN AND ASSOCIATES 10-017 (H) WO#7 INV#16 88,006.52             
7/27/2016 7/27/2016 8/3/2016 8/8/2016 12 MERIDIAN MANAGEMENT CORPORATIOJUNE ELECTRICAL WORK 4,616.71               
7/11/2016 7/25/2016 8/3/2016 8/8/2016 28 PARSONS BRINCKERHOFF, INC. 14-010-D WO#7 INV#3 05/28-06/30/16 135,850.91           
7/27/2016 8/4/2016 8/10/2016 8/12/2016 16 BOARD OF CTY COMMISSIONERS REIMB UNDER JARC GRANT 13,446.81             

8/3/2016 8/9/2016 8/10/2016 8/10/2016 7 CENTER PORT BUSINESS PARK 7TH AMENDMENT TO DECLARATION WITH TRAIL-R 5,490.00               
8/10/2016 8/12/2016 8/10/2016 8/10/2016 0 CH2M HILL, INC. 14-010A WO #4 INV #7 05/28-06/24/2016 3,678.64               

8/2/2016 8/9/2016 8/10/2016 8/10/2016 8 MAE VOLEN SENIOR CENTER REIMB OF NF GRANT 050 49,488.26             
7/21/2016 8/10/2016 8/17/2016 8/19/2016 29 ALAN JAY CHEVROLET ORDER #2016044954 27,781.00             
7/20/2016 8/16/2016 8/17/2016 8/19/2016 30 GANNETT FLEMING INC 10-017(B) WO #10 INV #25 13,189.92             
8/12/2016 8/16/2016 8/17/2016 8/19/2016 7 GREEN BLDG CERTIFICATION INST ORDER #11983254 2,527.90               
7/19/2016 8/4/2016 8/17/2016 8/19/2016 31 KIMLEY HORN AND ASSOCIATES 15-014 (B) WO #4 INV #2 56,648.10             
6/29/2016 8/4/2016 8/17/2016 8/19/2016 51 KIMLEY HORN AND ASSOCIATES 10-017 (H) WO#7 INV#16 21,481.13             
7/22/2016 8/2/2016 8/17/2016 8/19/2016 28 PARSONS BRINCKERHOFF, INC. 10-17-A WO #8 INV #22 4,226.20               
7/18/2016 8/4/2016 8/17/2016 8/19/2016 32 T.Y. LIN INTERNATIONAL 10-017-C WO #1 INV #23 66,102.60             
7/25/2016 7/29/2016 8/17/2016 8/19/2016 25 T.Y. LIN INTERNATIONAL 14-010-E WO #3 INV #7 2,774.70               
7/22/2016 7/29/2016 8/17/2016 8/16/2016 25 T.Y. LIN INTERNATIONAL 15-014-E WO #3 INV #1 8,639.34               
7/11/2016 7/29/2016 8/17/2016 8/19/2016 39 COUNCIL TREASURE COAST REGIONAL OPTIPLEX 7040 25,000.00             
8/15/2016 8/19/2016 8/24/2016 8/29/2016 14 DELL MARKETING, L.P. CUST #049226262 89,543.61             

8/1/2016 8/15/2016 8/24/2016 8/29/2016 28 HDR ENGINEERING INC CONTRACT #12-008 INV #13 1,207,997.00        
8/8/2016 8/17/2016 8/24/2016 8/29/2016 21 JACOBS ENGINEERING GROUP INC. 14-010 (B) WO #6 INV #2 21,932.85             
8/4/2016 8/15/2016 8/24/2016 8/29/2016 25 KIMLEY HORN AND ASSOCIATES 15-014 (B) WO #4 INV #3 45,732.26             
8/4/2016 8/17/2016 8/24/2016 8/29/2016 25 KIMLEY HORN AND ASSOCIATES 09-007D WO #35 INV #24 4,252.31               

8/17/2016 8/19/2016 8/24/2016 8/29/2016 12 TEAM ONE REPAIR REFUR SODECO BNA571 24,990.00             
8/12/2016 8/15/2016 8/24/2016 8/26/2016 14 HDR ENGINEERING INC CONTRACT #12-008 INV #4 66,146.17             

8/2/2016 8/15/2016 8/24/2016 8/29/2016 27 HDR ENGINEERING INC CONTRACT #12-008 INV #3 54,680.86             
8/3/2016 8/25/2016 8/31/2016 9/2/2016 30 CUBIC TRANSPORTATION SYSTEMS JUNE SERVICES 5,316.73               

8/15/2016 8/23/2016 8/31/2016 9/2/2016 18 DELL MARKETING, L.P. CUST #049226262 16,479.46             
8/15/2016 8/23/2016 8/31/2016 9/2/2016 18 GOVCONNECTION, INC JUNE SERVICES 9,712.50               
8/15/2016 8/25/2016 8/31/2016 9/2/2016 18 ISIGNS LEFT ARROW FLASHER 16,348.17             

34 TOTAL CAPITAL EXPENDITURES 4,007,965.33        

Item Total 90 TOTAL OPERATING EXPENSES AND CAPITAL EXPENDITURES 15,177,699.22      



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
GOVERNING BOARD MEETING: SEPTEMBER 23, 2016
INFORMATION  ITEM: 
SUMMARY  OF  PAYMENTS  OVER  $2,500
AUGUST 1, 2016 TO AUGUST 31, 2016

PERCENT
INVOICE NO. OF ACCUM
CYCLE CHECKS TOTAL  %
 
0-10 days 12 13.4% 13.4%

11-20 days 29 32.2% 45.6%

21-25 days 14 15.6% 61.2%

26-30 days 18 20.0% 81.2%

31-35 days 9 10.0% 91.2%

36-40 days 1 1.1% 92.3%

41-45 days 3 3.3% 95.6%

Over 45 days 4 4.4% 100.0%

TOTAL CHECKS 90 100.0%



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
PAYMENT CYCLE REPORT - AUGUST 2016

FOR INVOICES $2,500 AND OVER

AGENDA ITEM NO. F

INVOICE          % INVOICE           %
CYCLE OF TOTAL CYCLE OF TOTAL

0 -10 Days 15.8% 0 -10 Days 14.1%
11-20 Days 36.4% 11-20 Days 36.4%
21-25 Days 15.8% 21-25 Days 15.8%
26-30 Days 7.3% 26-30 Days 7.3%
31-35 Days 13.3% 31-35 Days 13.3%
36-40 Days 3.6% 36-40 Days 3.6%
41-45 Days 2.4% 41-45 Days 2.6%

Over 45 Days 5.5% Over 45 Days 5.8%

MONTHLY AVERAGEMONTHLY AVERAGE
AUGUST 1, 2016 TO AUGUST 31, 2016AUGUST 1, 2015 TO AUGUST 31, 2015
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VARIANCE %AUGUST
2015

AUGUST
2016

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
REVENUE REPORT - AUGUST 2016

REVENUE - AUGUST 2016

AGENDA ITEM NO. G

1,085,7761,153,064

910,168

148,290

27,318

895,990

199,300

57,774

Weekday Sales

Weekend Sales

Other Income

Total Revenue -6-67,288

2

-34

-111

14,178

-51,010

-30,456

FY 15/16 FY 16/17



One-Way

Roundtrip

12 Trips FF

Monthly

Monthly Reg. Pass

One-Way Discount

Roundtrip Discount

Monthly Discount

Monthly Disc. Reg. Pass

Stored Value

Card Deposits

Total Station Sales

SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
REVENUE REPORT - AUGUST 2016

AUGUST
2016

453,371.10

210,788.15

39,083.90

62,100.00

18,600.00

3,802.55

5,146.40

21,500.00

6,500.00

76,848.70

8,858.00

906,598.80

1,058,457.83

30,000.00

119,027.85

381.18

3.03

AUGUST
2015

434,157.90

229,749.00

37,781.30

71,000.00

19,700.00

4,665.50

7,962.85

27,250.00

8,550.00

82,102.30

9,564.00

932,482.85

1,095,290.05

30,750.00

130,498.55

563.65

3.19Average Fare

Palm Beach Schools

Employer Disc. Program

Group Tour Sales

Total Sales

Percent
Change

4.00%

-8.00%

3.00%

-13.00%

-6.00%

-18.00%

-35.00%

-21.00%

-24.00%

-6.00%

-7.00%

-3.00%

-3.00%

-2.00%

-9.00%

-32.00%

-5.00%

AGENDA ITEM NO. G

Station Sales:

Average Fares: FY 15/16 and FY 16/17

Sales by Ticket Type

FY 15/16 FY 16/17

2,450.00995.00Pre-Paid 146.00%



SOUTH FLORIDA REGIONAL TRANSPORTATION AUTHORITY
FARE EVASION REPORT

MARCH 2016 THROUGH AUGUST 2016

AGENDA ITEM NO.

451,990 3,215 132 3,082 118MARCH 2016

433,762 3,110 123 2,987 119APRIL 2016

392,725 2,825 118 2,707 109MAY 2016

333,523 2,702 121 2,580 102JUNE 2016

304,834 2,661 105 2,556 97JULY 2016

361,306 2,759 88 2,671 103AUGUST 2016

MONTH
% Riders

Inspected
# OF

WARNINGS
# OF

CITATIONS
TOTAL

VIOLATIONS
TOTAL

INSPECTED

379,690 2,879 115 2,764 108AVERAGE

0.76FARE EVASION % 2,560.75FINES



Solicitation Status Report
August 2016

AGENDA ITEM: H

H- Sol Rpt 0816 9/14/2016

Solicitation Solicitation Description of Services Advertise Document Pre-Submittal Due Date  Award
Number Type Date Available Conference Bids/Proposals Contract

15-011 ITB "Hialeah Yard Electrical Improvements" 7/1/16 7/5/16 7/14/16 8/2/16 9/23/16

16-010 RFP "Operating Services" 9/2/16 9/7/16 9/29/16 12/9/16 1/27/17



Contract Actions Executed
Under The Executive Director's Authority

For The Month of August 2016

AGENDA ITEM NO: I

Page 2 of 3

Contract/ Purchase Contract /Project Description Contract Amount
Order No. Action $

17-000074 CONTRACTOR:      GOVCONNECTION Purchase Order $99,500.00

DESCRIPTION:  Installation, And Training To Configure And Upgrade The Existing 
VoIP Telephone System And Migration To The SFRTA's New Operations Center
.

17-000076 CONTRACTOR:   PRINT DYNAMICS Purchase Order $12,000.00

DESCRIPTION: Full-Color Tri-Fold Tri-Rail Schedules And Shuttle Bus Brochures.

17-000075 CONTRACTOR:   TEAM ONE REPAIR Purchase Order $49,980.00

DESCRIPTION:   Refurbished Sodeco BNA571 Bill Acceptors.

17-000084 CONTRACTOR:     STRAIGHT & NARROW STRIPING Purchase Order $15,000.00

DESCRIPTION: External Signage Maintenance.

17-000090 CONTRACTOR:     FPL FIBERNET, LLC Purchase Order $16,740.00

DESCRIPTION:  Dedicated Internet Access Update - 3 Year Contract.

CONTRACTOR:    HNTB CORPORATION Work Order $337,384.90
15-014 (A)

DESCRIPTION: Assist SFRTA's Maintenance Of Way Project Manager With Daily 
Monitoring of The MOW Contractors (VTMI's) Work Activities Along The South 
Florida Rail Corridor.



Contract Actions Executed
Under The

Construction Oversight Committee's Authority
For The Month of August 2016

AGENDA ITEM: J

J-ConstOvrsgtCom 0816 9/14/2016

Date Signed Contract Amount
Action $

8/19/16

Amendment No. 6 to Agreement No. 15-001 Design Build Services for the Operations Center and
Pompano Beach Tri-Rail Station Improvements Project with Gulf Building, LLC, for an amount not to
exceed $582,703.57 for the purchase and installation of audio and visual equipment for the SFRTA
Operations Center. Amendment $582,703.57

Description



















































Contract Actions Executed
Under The General Counsel's Authority

For August 2016

AGENDA ITEM NO: N

N-ConActsLegal August 2016 9/13/2016

Date Signed Contract /Purchase Order No. Contract Amount Term
Action $

8/17/2016 Kaplan Kirsch Rockwell LLP Purchase Order 10,000.00 N/A
Tri-Rail Downtown Miami Link Service 17-000086

8/17/2016 Kaplan Kirsch Rockwell LLP Purchase Order 10,000.00 N/A
Labor and 13 ( C ) Issues 17-000087

8/17/2016 Kaplan Kirsch Rockwell LLP Purchase Order 10,000.00 N/A
VTMI MOW Contract 17-000088

8/25/2016 Kaplan Kirsch Rockwell LLP Purchase Order 15,000.00 N/A
Amtrak incident involving VTMI, including NTSB investigation 17-000097

8/25/2016 Kaplan Kirsch Rockwell LLP Purchase Order 15,000.00 N/A
Operations Procurement (Dispatch, Train Operations, Station Maintenance 17-000098
and Maintenance of Equipment)

8/25/2016 Robert Lee Shapiro, PA Purchase Order 15,000.00 N/A
Tri-Rail Downtown Miami Link Service/Lease and Easment Agreements 17-000100
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