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Construction

Q22-097 DS
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THE CITY OF COLORADO SPRINGS
This project will be funded with a federal grant.
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SECTION I – RFQ INFORMATION
Request for Quote (RFQ) – Project
Date Issued: 06/10/22
Project #: Q22-097 DS
ON- SITE MEETING: Please contact TransitContracting@coloradosprings.gov if you
would like to schedule an on-site meeting.
QUESTIONS DUE: 06/17/22, 5:00 PM MST
QUOTES DUE: 06/24/22, 5:00 PM MST
(SUBMITTALS FOR THIS PROJECT WILL BE ACCEPTED THROUGH THE
BIDNET DIRECT PURCHASING SYSTEM (www.bidnetdirect.com )
The City of Colorado Springs intends to award a contract resulting from this solicitation
to the lowest, responsive, responsible respondent, whose quote, conforming to the
Request for Quote, will be most advantageous to, and in the best interest of, the City of
Colorado Springs, cost or price and other factors considered. The City reserves the
right to reject any or all quotes and to waive informalities and/or irregularities in the
quote.
CONTACT
Dylan Smith
1015 Transit Dr.
Colorado Springs, CO 80904
(719) 385-5276
transitcontracting@coloradosprings.gov
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SECTION II – STATEMENT OF WORK
1. Introduction
The City of Colorado Springs Transit Services, DBA Mountain Metropolitan Transit (MMT),
would like to receive bids from licensed contractors for our 1145 Transit Drive Meter
Retrofit project.
MMT intends to utilize one Contractor to complete all requested installation tasks including
but not limited to: provision of labor and materials as required to achieve successful retrofit
installation of electrical utility meter(s) for the battery electric bus (BEB) charger assets at
the Transit Campus Maintenance Building (1145 Transit Dr.).
The contract will be valid for only the tasks related within the scope of work, with no
renewal options available.
The Contractor’s primary point of contact will be a MMT Project Manager (PM).
Davis-Bacon prevailing wage requirements are in effect for this project.
2. Background
MMT owns (1) BEB Dispenser and (2) BEB Post Chargers, which are currently installed at
the project address. This work was completed between July 2021 and May 2022. MMT is
the property owner; the facility’s operations are managed by a third-party contractor. While
MMT is the primary stakeholder in this project work, the maintenance shop contractor and
its management staff are also important stakeholders since their operations will be directly
affected by the project work. Close coordination will be required between MMT, the shop
maintenance managers, the performing Contractor, and the Utility Service Provider
(Colorado Springs Utilities).
Presently, the electrical infrastructure serving the Dispenser and Chargers lacks discrete
electrical utility meters; all usage (both for the building and for the BEB charging assets)
flows through the primary building meter(s). MMT is financially responsible for electrical
costs owing to usage of the BEB Dispenser and Chargers; the shop maintenance
contractor is financially responsible for electrical costs related to all other building systems.
As described in the next section, the goal of the contract effort is to retrofit one or more
electrical utility meter(s) into the existing conditions so that MMT may track electrical
usage related to the BEB chargers separately from electrical usage related to building
operations.
CRITICAL NOTE:
• As used herein, “Dispenser” and “Power Cabinet” are intended to refer to the same
product, specifically the Power Electronics NB/NBi Dispenser Power Cabinet, as
described in the Hardware and Installation Manual included with this SOW exhibit.
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•

As used herein, “Post,” “Charger,” and “Post Charger” are intended to refer to the
same product, specifically the Power Electronics NB Industrial Post, as described in
the Hardware and Installation Manual included with this SOW exhibit.

Supplemental documentation included with this scope of work (SOW) will include technical
specifications, hardware and installation manuals, construction documents (CDs), wiring
and one-line diagrams, and associated reference documentation. The documentation
included with this SOW is provided for the proposing Contractor’s reference and
information only and does not relieve the proposing Contractor of the responsibility
to be or become thoroughly familiar with the details associated with this type of
product and installation application.
Site visit requests may be accommodated by the MMT PM, by appointment only.
3. Objectives
This contract effort must accomplish the following objectives:
•

One or more electrical utility meter(s) must be retrofitted into the existing conditions
such that, as an end result of the project work, the property owner may track
electrical usage from the BEB Dispenser and Chargers separately from electrical
usage from building operations and systems.

•

All work within the scope of this contract effort must be completed in strict
accordance with all regulations applicable to the project site and the nature of the
work performed.

Ultimately, the retrofit installation of one or more electrical utility meter(s) will allow MMT
and the maintenance shop contractor to fulfill their respective financial obligations based
on factual usage data provided by the meter(s), rather than requiring any sort of manual
tabulation of usage and costs.
The meter(s) must track usage associated ONLY with the BEB assets (Dispenser Cabinet
and Post Chargers). No other building systems/circuits may be associated with the
retrofitted meter(s).
4. Scope
The performing Contractor shall provide labor, materials, and project
management/coordination services as required to achieve the successful retrofit
installation of one (1) or more electrical utility meters into the existing electrical
infrastructure and BEB charging system. Contractor shall be responsible for coordinating
with Colorado Springs Utilities (CSU) to confirm quantity and arrangement of meter(s).
Contractor’s labor and project management/coordination services shall include design and
consultation services, engineering services, construction services, project management
services, and coordination/communication services with project stakeholders and third
parties.
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The performing Contractor shall manage the performance and communication of any
subcontractors associated with Contractor’s effort. In no case should Contractor’s
subcontractors contact the MMT PM without the Contractor’s involvement.
The performing Contractor shall communicate and coordinate with the MMT PM to achieve
resolution of any technical questions or requests for information (RFI).
The performing Contractor shall take all precautions necessary to prevent damage to
existing building, electrical, plumbing, HVAC, structures, and foundations. During the
progression of the work, the work sites shall be kept in a neat condition and free from
accumulations of waste material or rubbish. Contractor shall dispose of all items removed
which are not planned for reuse or salvage. Contractor shall remove and dispose of all
debris, waste, surplus materials, rubbish, and excess soils. Contractor shall provide trash
disposal capabilities for refuse generated by the contract effort. Any required waste
profiling and analytical testing shall be performed at no additional expense to MMT.
Contractor shall ensure that the site is clean prior to the final inspection.
Upon completion of all installation activities, Contractor shall verify that the entire project
has been completed in accordance with the Request for Proposal, SOW exhibit and
details, and all applicable specifications. Contractor shall be responsible to correct any
faults or defects in the work identified by the MMT PM. Any testing required shall be in
accordance with manufacturer's instructions and industry standards and shall be
documented.
This SOW exhibit, task requirements, and schedule of deliverables are intended to
collectively illustrate the intent and objective of the contract effort. This SOW may not
completely list all activities, steps, means and methods, and other procedures required to
achieve the contract objectives. Contractor shall communicate with the MMT PM and
Contracting Specialist to achieve clarification on any uncertainties requiring clarification
before final submission of the bid proposal.
The performing Contractor shall acquire materials and perform labor in strict accordance
with all applicable federal, state, and local regulatory requirements, as well as professional
best practices. Contractor shall be or become familiar with the terms and conditions of all
permits and regulations which may apply to the project site and shall include in the bid
proposal all associated permit fees and expenses. Contractor shall secure all applicable
permits or approvals prior to performance of the contract work. The final work product shall
be in compliance with applicable codes, regulations, industry standards, and stipulations of
the Utility Service Provider. Contractor shall be responsible for scheduling and attending
all inspections associated with applicable permits.
Applicable regulatory requirements include, but are not limited to, those specified
within the Code of Federal Regulations (Title 29 - Part 1926 and Title 40 - Part 112),
Code of Colorado Regulations (7 CCR 1101-14), Colorado Revised Statutes (Title 8 Articles 20 and 20.5), National Fire Protection Association (Publications 30, 30A, 69,
70, and 704) and International Fire Code (Chapters 14, 22, 27, and 34), City of
Colorado Springs Codes and Regulations, the Americans with Disabilities Act (ADA),
the Public Right-of-way Accessibility Guidelines (PROWAG).
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5. Work Requirements
Contractor shall be responsible to provide design, engineering, and construction services,
including materials as required, to achieve successful retrofit installation of one (1) or more
electrical utility meters into the existing electrical circuitry and infrastructure present at the
project location, such that the retrofitted meter(s) will track all and only that electrical
usage associated with the BEB charging assets (Dispenser Cabinet and Post Chargers).
The contract work shall consist of, but not be limited to, the following minimum activities:
1.1. Perform and/or provide pre-permit engineering, design, and coordination services
as required to secure permit for work. Thoroughly examine plans, documentation,
and existing conditions.
1.2. Coordinate with Utility Provider as required to prepare preliminary requirements
and plan for shut offs.
1.3. Arrange for locates and plan for slab cuts if/as required.
1.4. Perform a pre-work site walk with MMT PM. Thoroughly document existing
conditions before starting work.
1.5. Perform selective demolition, concrete saw cutting, and other work as required to
prepare the site.
1.6. Furnish and install electrical utility meter(s) and all associated conduit,
cabling/feeders, and miscellaneous materials as required to complete installation of
the meter(s) into the existing system.
1.7. Furnish and install all materials required to reconstruct the work area to preexisting conditions. Any concrete demolished or removed as part of the work shall
be reinstalled to match existing and adjacent conditions, including appropriate
thickness, PSI strength, and reinforcement. Newly installed reinforcement shall be
doweled into adjacent conditions as appropriate per industry standards. Any
disturbance or demolition of existing CMU (concrete masonry units) shall be
patched or repaired to pre-existing conditions according to industry standards. All
other reconstruction efforts shall be performed in accordance with the as-built
construction documents and to the satisfaction of the MMT PM.
1.8. Perform a post-installation punch walk with MMT PM. Provide labor and materials
to rectify punch list items as identified by MMT PM or by Utility Provider.
1.9. Perform any required testing on the installed work. Provide documentation of
testing activities to MMT PM.
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1.10.
Confirm with the MMT PM the completed provision of all deliverables
required per the SOW.
6. Delivery
Schedule of Deliverables
Deliverable
001

002
003
004
005

006

007
008

Description
Project
Schedule

Quantity/Media
Provide in written/graphic format a project/install schedule,
demonstrating estimated task durations and estimated
completion dates/times. Email transmission to MMT PM is
acceptable.
Permit Copy
Provide a digital copy or screen capture of the secured
permit to the MMT PM. Email is acceptable.
Permit Drawings Provide a digital copy of the permit drawings, engineering
and Engineering documents or analyses, installation plans or shop drawings,
Documents
and other applicable technical documents.
Pre-installation
Perform a pre-installation walkthrough with the MMT PM.
Walkthrough
Properly
Furnish and install meter(s) and all associated materials and
Installed
equipment as required to complete the retrofit installation of
Electrical Utility the utility meter(s).
Meter(s)
Post-installation Perform a post-installation walkthrough with the MMT PM.
Walkthrough
Ensure and demonstrate the proper operation of the
and Punch List
installed work and the pre-existing systems and conditions.
Rectify any punch list items as required.
Testing
Perform and provide records of any electrical tests
Documentation
performed. Records shall be digital and transmitted to MMT
PM electronically.
As-Builts
Provide as-built drawings in the form of red-lined copies of
the Construction Documents E-Pages. Provide in digital
format to the MMT PM.

7. City Furnished Property
The City will provide access to existing conditions, equipment, and infrastructure. No other
property, materials, capabilities, or equipment will be supplied by the City/MMT.
8. Special Material Requirements
Specialized electrical and/or electronic materials, parts, components, and equipment may
be required to successfully complete the task requirements of the contract. The proposing
Contractor should be or become familiar with the material requirements for this application
and must account for any associated costs in the bid proposal.
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9. Place of Performance
The place of performance shall be 1145 Transit Drive, Colorado Springs, CO 80903. The
place of performance is an active fleet vehicle maintenance shop. Operational impacts
(power shutoffs, etc.) will need to be closely coordinated between the MMT PM, the
Contractor, and the maintenance shop management.
10. Period of Performance
Work may be performed either on weekdays or weekends. Exact hours will be coordinated
between the MMT PM, the Contractor, and the maintenance shop management.
Weekends may represent the most advantageous option due to reduced operating loads
for the shop and bus yard on weekend days.
Contractor’s bid proposal shall include a proposed project schedule demonstrating an
estimated timeline for completion of the project work. Once prepared to perform work, the
Contractor shall finalize the project schedule and transmit the schedule in writing to the
MMT PM for review and approval. If progress falls behind the approved schedule due to
fault of the Contractor or its subcontractors, then Contractor must take such action as
necessary to appreciably improve its progress, without additional cost to MMT. Should
Contractor’s progress or that of its subcontractors be impeded by conditions outside the
scope of this contract, then Contractor shall notify the MMT PM in writing of any such
delays and revise the project schedule accordingly, with no additional cost impacts to
MMT.
The MMT PM shall issue a written Notice to Proceed to the performing Contractor. The
retrofit installation work shall be completed within 60 calendar days of the issuance of a
written Notice to Proceed.
11. Schedule of Scope of Work Supplemental Documents
The following documents, technical references, and specifications are hereby included in
this request for quote in section IV Schedules.
1145 permit set plans from installation project work – Schedule A
Post charger installation and hardware manual – Schedule B
Power Cabinet Installation and Hardware manual – Schedule C
Sample Wiring Diagrams – Schedule D
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SECTION III – EXHIBITS
Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4
Exhibit 5
Exhibit 6
Exhibit 7
Exhibit 8
Exhibit 9
Exhibit 10
Exhibit 11

Minimum Insurance Requirements
Price Sheet
Qualification Statement
Proposer/Bidder’s List Information
Anti-Collusion Affidavit
Exceptions
Notification of Utilities
Federal Transit Administration (FTA) Clauses
Davis Bacon Wage Determination
City of Colorado Springs Information Technology Department
Technology Rider
Terms and Conditions

10

EXHIBIT 1

MINIMUM INSURANCE REQUIREMENTS

The following listed minimum insurance requirements shall be carried by all contractors and consultants
unless otherwise specified in the City’s solicitation package, Special Provisions or Standard
Specifications.
1.

X

2.

X

3.

X

4.

Commercial General Liability for limits not less than $1,000,000 combined single limit with
$2,000,000 aggregate
for bodily injury and property damage for each occurrence. Coverage shall include blanket
contractual, broad form property damage, products and completed operations.
Workers’ Compensation and Employers Liability as required by statute. Employers Liability
coverage is to be carried for a minimum limit of $100,000.
Automobile Liability covering any auto (including owned, hired, and non-owned autos) with a
minimum
of $1,000,000 each accident combined single limit.
Excess Liability for limits not less than $1,000,000 combined single limit for bodily injury and
property damage for each occurrence.

5.

X

6.

X

Builders Risk or Installation Floater Insurance: Contractor shall purchase and maintain
property
insurance written on a builder’s risk “all-risk” or equivalent policy form in the amount of the
initial Contract Sum, plus value of subsequent Contract Modifications and cost of materials
supplied or installed by others, comprising total value for the entire Project at the site on a
replacement cost basis without optional deductibles. Such property insurance shall be
maintained, unless otherwise provided in the Contract Documents or otherwise agreed in
writing by all persons and entities who are beneficiaries of such insurance, until final
payment has been made or until no person or entity other than the Owner has an insurable
interest in the property.
Professional Liability Insurance covering any damages caused by an error, omission or any
negligent
acts with limits of not less than $2,000,000 per occurrence and in the aggregate.
a. In the event that any professional liability insurance required by this Contract
is written on a claims-made basis, Consultant warrants that any retroactive
date under the policy shall precede the effective date of this Contract; and
that either continuous coverage will be maintained or an extended discovery
period will be exercised for a period of three (3) years beginning at the time
work under this Contract is completed.
b. Policy shall contain a waiver of subrogation against the CITY.

7.

X

Pollution Legal Liability Insurance shall apply to sudden and gradual pollution conditions
resulting from the
escape of release of smoke, vapors, fumes, acids, alkalis, toxic chemicals, liquids, or gases,
natural gas, waste materials, or other irritants, contaminants, or pollutants (including
asbestos). If the coverage is written on a claims-made basis, the Contractor warrants that
any retroactive date applicable to coverage under the policy precedes the effective date of
this Contract; and that continuous coverage will be maintained or an extended discovery
period will be exercised for a period of three (3) years beginning from the time that work
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under this contract is completed. Policy limits shall be no less than $1,000,000 per loss with
$2,000,000 aggregate coverage.
8.

9.

10.

Technology Errors and Omissions Liability including Network Security and Privacy Liability
not less than $3,000,000 per loss with a $3,000,000 aggregate.
a. The policy shall provide a waiver of subrogation.
b. The insurance shall provide coverage for liability arising from theft, dissemination
and/or use of confidential information stored or transmitted in electronic form.
c. Network Security Liability arising from the unauthorized access to, use of or
tampering to gain access to your services including denial of service, unless caused
by a mechanical or electrical failure
d. Liability arising from the introduction of a computer virus into, or otherwise causing
damage to, a customer’s or third person’s computer, computer system, network or
similar computer related property and the data, software, and programs thereon.
Employee Crime Coverage shall include employee dishonesty, forgery or alteration and
computer fraud. If
Contractor is physically located on CITY premises, third party fidelity coverage extension
shall apply.
The policy shall include coverage for all directors, officers, agents and employees of the
Contractor. Coverage limit will be not less than $1,000,000 per loss.
a. The bond or policy shall include coverage for extended theft and mysterious
disappearance.
b. The bond or policy shall not contain a condition requiring an arrest and conviction.
Liquor Legal Liability Insurance: If the event producer is a business that manufactures,
distributes, sells, or serves alcoholic beverages, and intends to serve or sell alcoholic
beverages at an event, they must also submit a Certificate of Insurance providing proof of a
liquor legal liability insurance policy or properly endorsed general liability policy.
a. If this event producer hires a vendor to serve or sell alcoholic beverages, rather than
providing the alcohol themselves, they must submit a Certificate of Insurance from the
vendor providing proof of a liquor legal liability insurance policy or properly endorsed
general liability policy.
b. In either case, the minimum acceptable limit of liability per claim and aggregate is
$1,000,000. This requirement applies to the business or group which serves or sells
the alcohol.

The undersigned certifies and agrees to carry and maintain the insurance requirements indicated above
throughout the contract Period of Performance.

(Name of Company)
(Signature)

(Date)
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EXHIBIT 2 – PRICE SHEET
Please submit quote sheet on company letterhead through the Bidnet Direct
Purchasing System

13

EXHIBIT 3 QUALIFICATION STATEMENT
This statement will provide information which will enable the City to evaluate the qualifications of your firm
and staff. Please complete this form in its entirety and submit it along with the other required proposal
documents. If a request in the Qualification Statement is contained in the proposal, indicate the section in
the proposal where that information can be found.
(PRINT)
FIRM NAME:
ADDRESS:
CITY STATE ZIP:
AUTHORIZED REPRESENTATIVE:
TITLE:
AUTHORIZED SIGNATURE:
PHONE:
E-MAIL ADDRESS:
1. TYPE OF BUSINESS
CORPORATION
PARTNERSHIP
OTHER:

FAX:
2. TYPE OF LICENSE & LOCATION

INDIVIDUAL
JOINT VENTURE

3. TYPE OF SERVICE TO BE PROVIDED FOR RFP:
4. NUMBER OF YEARS IN BUSINESS:
5. ON A SEPARATE SHEET PROVIDE A BRIEF HISTORY OF YOUR FIRM, STAFF SIZE
AND EXPERIENCE. SUBMIT A RESUME FOR THE PROJECT MANAGER AND EACH
KEY PERSONNEL ASSIGNED TO THIS PROJECT.
6. WHAT OTHER NAME(S) HAS YOUR COMPANY OPERATED UNDER:
7. HAVE YOU OR YOUR FIRM EVER FAILED TO COMPLETE ANY WORK AWARDED TO
YOU?
YES
NO
IF “YES”, EXPLAIN:

8. HAS ANY OFFICER OR PARTNER OF YOUR ORGANIZATION EVER BEEN AN OFFICER
OR PARTNER OF ANOTHER ORGANIZATION THAT FAILED TO COMPLETE A
CONTRACT WITHIN THE LAST FIVE (5) YEARS?
YES
NO
IF “YES”, EXPLAIN:
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9. HAS YOUR FIRM OR ANY PARTNERS OR OFFICERS EVER BEEN INVOLVED IN ANY
BANKRUPTCY ACTION?
YES
NO
IF “YES”, EXPLAIN:

10. ARE YOU PRESENTLY INVOLVED IN ANY LITIGATION WITH ANY
GOVERNMENT AGENCY?
YES
NO
IF “YES”, EXPLAIN TYPE,
KIND, PLAINTIFF, DEFENDANT, ETC., AND STATE THE CURRENT STATUS:

11. BANK REFERENCE:
ADDRESS:
CONTACT:

PHONE:

12. LIST THREE (3) SIMILAR PROJECTS (LOCAL OR STATE-WIDE) FROM LAST FIVE (5)
YEARS-INCLUDE LOCATION OF PROJECT, SIZE OF PROJECT (CONTRACT AMOUNT),
CONTACT NAME, ADDRESS, TELEPHONE NUMBERS
NOTE: DETAILED INFORMATION ON THESE PROJECTS MAY ALSO BE REQUESTED IN
THE RFP PACKAGE.
1. Location of Project:
Size of Project:
Contract Amount:
Contact Name and Title:
Contract Address:
Contact telephone and FAX Numbers:
2. Location of Project:
Size of Project:
Contract Amount:
Contact Name:
Contact Address:
Contact telephone and FAX Numbers:
3. Location of Project:
Size of Project:
Contract Amount:
Contact Name:
Contact Address:
Contact telephone and FAX Numbers:
13. LIST CURRENT SIMILAR PROJECTS (LOCAL OR STATE-WIDE) UNDER CONTRACTINCLUDE LOCATION OF PROJECT, SIZE OF PROJECT (CONTRACT AMOUNT) CONTACT
NAME, ADDRESS, TELEPHONE NUMBERS.
NOTE: DETAILED INFORMATION ON THESE PROJECTS MAY ALSO BE REQUESTED IN
THE RFP PACKAGE.
1.
Location of Project:
Size of Project:
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Contract Amount:
Contact Name and Title:
Contact Address:
Contact telephone and FAX Numbers:
2.

Location of Project:
Size of Project:
Contract Amount:
Contact Name and Title:
Contact Address:
Contact telephone and FAX Numbers:

3.

Location of Project:
Size of Project:
Contract Amount:
Contact Name and Title:
Contact Address:
Contact telephone and FAX Numbers:

14.

LIST OF SUB-CONTRACTORS TO BE USED FOR THIS PROJECT:
(INCLUDE NAME, ADDRESS, TELEPHONE NUMBER, TYPE OF WORK)
Name:
Address:
Telephone Number:
Type of Work:
Name:
Address:
Telephone Number:
Type of Work:
Name:
Address:
Telephone Number:
Type of Work:

1.

2.

3.

ADDITIONALLY PLEASE PROVIDE:

•

•
•

List of subcontractors and their respective qualifications and experience, if
applicable
State or national register or state historical fund funded projects that were
completed by your firm, if available
Letter of reference and recommendation from bonding company acknowledging
your firm’s bonding capacity and performance.

IF ADDITIONAL INFORMATION IS PROVIDED ON A SEPARATE SHEET FOR ANY OF THE
ITEMS, CLEARLY SPECIFY WHERE IT CAN BE LOCATED IN YOUR PROPOSAL
PACKAGE.
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EXHIBIT 4

PROPOSER / BIDDER’S LIST INORMATION

This information will be used for statistical information as allowable but is
required.
The City of Colorado Springs dba Mountain Metropolitan Transit (MMT) maintains bidding
statistics, regarding ALL firms bidding on prime contracts and subcontracts on DOTassisted projects in accordance with the federal regulation 49 CFR Part 26.11.
Return this form as part of your bid/proposal regardless of your Disadvantaged Business
Enterprises’ (DBE) and non-DBEs status. (A DBE is a firm that meets the criteria in 49
CFR 26).
Thank you for your assistance with this request. If you have any questions, comments or
suggestions, please contact Patty Bailey, MMT’s DBE Liaison Officer (719) 385-7431 or
Patty.Bailey@ColoradoSprings.gov.
Firm Name:

_____________________________________________________

Firm Address:

_____________________________________________________
_____________________________________________________
_____________________________________________________

Status:

Non-DBE ____

DBE ____

Company’s Type of Work: ________________________________
Month/Year firm started: ____________________________
Annual Gross Receipts of the Firm: (check one)
_____ Less than - $500,000

_____ $500,001 - $1,000,000

_____ $1,000,001 – $2,000,000

______$2,000,001 - $5,000,000

_____ $5,000,001 and $8,000,000

$8,000,001 and Above
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EXHIBIT 5 ANTI-COLLUSION AFFIDAVIT
The Offeror by signing their proposal submitted to the City is certifying that the Offeror
has not participated in any collusion or taken any action in restraint of free competitive
bidding. This statement may also be in the form of an affidavit provided by the City
and signed by the Offeror. The original of the signed anti-collusion affidavit, if
separately required and provided with the RFP, shall be submitted with the proposal.
The proposal will be rejected if it does not contain the completed anti-collusion
affidavit.
DATE OF QUOTE: ____________PHONE: ____________________
COMPANY:
SIGNATURE:
PRINTED NAME & TITLE:
E-MAIL ADDRESS:
QUOTE TERM:
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EXHIBIT 6

EXCEPTIONS

Print the words "no exceptions"(here)___________________________ if there are no
exceptions taken to any of the terms, conditions, or specifications of these proposal
documents or contract.
If there are exceptions taken to any of the terms, conditions, or specifications of the
proposal document or contract, they must be clearly stated on a separate sheet of
paper attached to this sheet and returned with your proposal.
Note: All potential Offerors are hereby advised that exceptions taken may be considered
during the evaluation phase which may affect the final scoring of proposals. Offerors
stipulating that the City must use their contract or agreement may be determined nonresponsive and their Proposal determined unacceptable.

Company Name:

________________________________________________

Address:

________________________________________________
(City, State and Zip Code)

Authorized Signature:

________________________________________________

Date:

________________

Printed Name/Title:

_______________________________________________

Return this form with your quote.
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EXHIBIT 7

NOTIFICATION OF UTILITIES

General Information
It is the responsibility of the Contractor to notify all applicable utilities (including, but not
limited to Colorado Springs Utilities) for utility locations at least two business days or
twenty-four hours prior to commencing any work. Should any street be closed off for any
amount of time, the Contractor must notify the Traffic Department. See the City of
Colorado Springs Standard Specifications General Provisions for more information
regarding utilities.
The City of Colorado Springs Standard Specifications and General Provisions indicated
on the RFP for this project are included by reference. The above document may be
reviewed or purchased at the City Administration Building, Engineering Division, at 30
South Nevada, Suite 403, Colorado Springs, Colorado, between the hours of 8:00 A.M.
and 5:00 P.M., Monday through Friday, except holidays.
Telephone References
1. Utility Notification Center of Colorado
2. Colorado Springs Utilities Electric
3. Colorado Springs Utilities Water, Wastewater
4. Traffic Department
5. Colorado Springs Utilities Gas Emergencies
6. Cable Television
7. Telephone

1-800-922-1987
(719) 448-4811
(719) 448-4200
(719) 385-5908
(719) 520-0100
(719) 633-6616
1-800-954-0211

Standard Utility Color Code
1. Natural Gas
Yellow
2. Electric
Red
3. Water
Blue
4. Wastewater
Green
Contractor Responsibilities
1. Contact Colorado Springs Utilities, and/or other applicable utilities company or
provider, at least twenty four hours prior to starting the project so that our service
inspector can make contact on the job site.
2. All replacement taps will have to be coordinated and notification must be given to
Colorado Springs Utilities twenty four hours prior to scheduling.
3. Any water interruption to properties involved must be notified at least twenty-four
hours prior to shut down and coordinated with a service inspector.
4. If in the event a property or business is involved that cannot be without water the
Contractor will be responsible for keeping them in water while the shut down is in
effect.
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5. If for any reason when water is restored after the shut down that a property has no
water and Colorado Springs Utilities is contacted to determine the problem, the
Contractor will be
responsible for digging, regardless of the time of day to restore service. Contractor
must provide Colorado Springs Utilities with a name and telephone number of an after
hours contact in case of emergency.
6. All services which would be replaced will have to meet our water specifications and
be approved by the Water service inspector.
7. All materials pertaining to lowering or replacing water service lines, regardless of size,
will be the responsibility of the Contractor unless otherwise specified in Engineering
Specifications and Plans.
8. If for any reason it would not be feasible to shut down and notify affected properties,
it would be the responsibility of the Contractor to provide temporary water for the
houses or businesses involved.
Pre-excavation Checklist
1. Indicate all gas and other utility lines a set of construction plans.
2. Notify City of Colorado Springs Underground Utility Line Locators at least two
business days in advance at the division numbers listed above.
3. Utilities locations should be marked on the ground by City Locators.
4. All employees should be briefed on the marking and the standard utility color codes.
5. Employees should be trained on excavation and safety procedures for natural gas
lines.
6. When excavation approaches gas lines, employees should expose lines by careful
hand digging and probing.
7. Contact the City Forester for any tree protection requirements that may be included
on contract specifications
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Federal Clauses
ACCESS TO RECORDS AND REPORTS
a. Record Retention. The Contractor will retain, and will require its subcontractors of all tiers to retain, complete and readily accessible records related in
whole or in part to the contract, including, but not limited to, data, documents, reports, statistics, subContracts, leases, subcontracts, arrangements, other
third party Contracts of any type, and supporting materials related to those records.
b. Retention Period. The Contractor agrees to comply with the record retention requirements in accordance with 2 C.F.R. § 200.333. The Contractor shall
maintain all books, records, accounts and reports required under this Contract for a period of at not less than three (3) years after the date of termination or
expiration of this Contract, except in the event of litigation or settlement of claims arising from the performance of this Contract, in which case records shall
be maintained until the disposition of all such litigation, appeals, claims or exceptions related thereto.
c. Access to Records. The Contractor agrees to provide sufficient access to FTA and its contractors to inspect and audit records and information related to
performance of this contract as reasonably may be required.
d. Access to the Sites of Performance. The Contractor agrees to permit FTA and its contractors access to the sites of performance under this contract as
reasonably may be required.

AMERICANS WITH DISABILITIES ACT(ADA)
The contractor agrees to comply with the requirements of 49 U.S.C. § 5301 (d), which states the Federal policy that the elderly and persons with disabilities
have the same right as other persons to use mass transportation service and facilities, and that special efforts shall be made in planning and designing
those services and facilities to implement that policy. The contractor also agrees to comply with all applicable requirements of section 504 of the
Rehabilitation Act of 1973, as amended, 29 U.S.C. § 794, which prohibits discrimination on the basis of handicaps, with the Americans with Disabilities Act
of 1990 (ADA), as amended, 42 U.S.C. §§ 12101 et seq., which requires that accessible facilities and services be made available to persons with
disabilities, including any subsequent amendments to that Act, and with the Architectural Barriers act of 1968, as amended, 42 U.S.C. §§ 4151 et seq.,
which requires that buildings and public accommodations be accessible to persons with disabilities, including any subsequent amendments to that Act. In
addition, the contractor agrees to comply with any and all applicable requirements issued by the FTA, DOT, DOJ, U.S. GSA, U.S. EEOC, U.S. FCC, any
subsequent amendments thereto and any other nondiscrimination statute(s) that may apply to the Project.

CARGO PREFERENCE REQUIREMENTS
The contractor agrees:
a. to use privately owned United StatesFlag commercial vessels to ship at least 50 percent of the gross tonnage (computed separately for dry bulk carriers,
dry cargo liners, and tankers) involved, whenever shipping any equipment, material, or commodities pursuant to the underlying contract to the extent such
vessels are available at fair and reasonable rates for United StatesFlag commercial vessels;
b. to furnish within 20 working days following the date of loading for shipments originating within the United States or within 30 working days following the
date of loading for shipments originating outside the United States, a legible copy of a rated, "onboard" commercial ocean billoflading in English for each
shipment of cargo described in the preceding paragraph to the Division of National Cargo, Office of Market Development, Maritime Administration,
Washington, DC 20590 and to the FTA Recipient (through the contractor in the case of a subcontractor's billoflading.); and
c. to include these requirements in all subcontracts issued pursuant to this contract when the subcontract may involve the transport of equipment, material,
or commodities by ocean vessel.

CIVIL RIGHTS LAWS AND REGULATIONS
The following Federal Civil Rights laws and regulations apply to all contracts.
1 Federal Equal Employment Opportunity (EEO) Requirements.These include, but are not limited to:
a) Nondiscrimination in Federal Public Transportation Programs. 49 U.S.C. § 5332, covering projects, programs, and activities financed under 49 U.S.C.
Chapter 53, prohibits discrimination on the basis of race, color, religion, national origin, sex (including sexual orientation and gender identity), disability, or
age, and prohibits discrimination in employment or business opportunity.
b) Prohibition against Employment Discrimination. Title VII of the Civil Rights Act of 1964, as amended, 42 U.S.C. § 2000e, and Executive Order No. 11246,
“Equal Employment Opportunity,” September 24, 1965, as amended, prohibit discrimination in employment on the basis of race, color, religion, sex, or
national origin.
2 Nondiscrimination on the Basis of Sex. Title IX of the Education Amendments of 1972, as amended, 20 U.S.C. § 1681 et seq. and implementing
Federal regulations, “Nondiscrimination on the Basis of Sex in Education Programs or Activities Receiving Federal Financial Assistance,” 49 C.F.R. part 25
prohibit discrimination on the basis of sex.
3 Nondiscrimination on the Basis of Age. The “Age Discrimination Act of 1975,” as amended, 42 U.S.C. § 6101 et seq., and Department of Health and
Human Services implementing regulations, “Nondiscrimination on the Basis of Age in Programs or Activities Receiving Federal Financial Assistance,” 45
C.F.R. part 90, prohibit discrimination by participants in federally assisted programs against individuals on the basis of age. The Age Discrimination in
Employment Act (ADEA), 29 U.S.C. § 621 et seq., and Equal Employment Opportunity Commission (EEOC) implementing regulations, “Age Discrimination
in Employment Act,” 29 C.F.R. part 1625, also prohibit employment discrimination against individuals age 40 and over on the basis of age.
4 Federal Protections for Individuals with Disabilities. The Americans with Disabilities Act of 1990, as amended (ADA), 42 U.S.C. § 12101 et seq.,
prohibits discrimination against qualified individuals with disabilities in programs, activities, and services, and imposes specific requirements on public and
private entities. Third party contractors must comply with their responsibilities under Titles I, II, III, IV, and V of the ADA in employment, public services, public
accommodations, telecommunications, and other provisions, many of which are subject to regulations issued by other Federal agencies.
Civil Rights and Equal Opportunity
The Agency is an Equal Opportunity Employer. As such, the Agency agrees to comply with all applicable Federal civil rights laws and implementing
regulations. Apart from inconsistent requirements imposed by Federal laws or regulations, the Agency agrees to comply with the requirements of 49 U.S.C.

§ 5323(h) (3) by not using any Federal assistance awarded by FTA to support procurements using exclusionary or discriminatory specifications. Under this
Contract, the Contractor shall at all times comply with the following requirements and shall include these requirements in each subcontract entered into as
part thereof.
1. Nondiscrimination. In accordance with Federal transit law at 49 U.S.C. § 5332, the Contractor agrees that it will not discriminate against any employee
or applicant for employment because of race, color, religion, national origin, sex, disability, or age. In addition, the Contractor agrees to comply with
applicable Federal implementing regulations and other implementing requirements FTA may issue.
2. Race, Color, Religion, National Origin, Sex. In accordance with Title VII of the Civil Rights Act, as amended, 42 U.S.C. § 2000e et seq., and Federal
transit laws at 49 U.S.C. § 5332, the Contractor agrees to comply with all applicable equal employment opportunity requirements of U.S. Department of
Labor (U.S. DOL) regulations, "Office of Federal Contract Compliance Programs, Equal Employment Opportunity, Department of Labor," 41 C.F.R. chapter
60, and Executive Order No. 11246, "Equal Employment Opportunity in Federal Employment," September 24, 1965, 42 U.S.C. § 2000e note, as amended by
any later Executive Order that amends or supersedes it, referenced in 42 U.S.C. § 2000e note. The Contractor agrees to take affirmative action to ensure
that applicants are employed, and that employees are treated during employment, without regard to their race, color, religion, national origin, or sex (including
sexual orientation and gender identity). Such action shall include, but not be limited to, the following: employment, promotion, demotion or transfer,
recruitment or recruitment advertising, layoff or termination; rates of pay or other forms of compensation; and selection for training, including apprenticeship.
In addition, the Contractor agrees to comply with any implementing requirements FTA may issue.
3. Age. In accordance with the Age Discrimination in Employment Act, 29 U.S.C. §§ 621634, U.S. Equal Employment Opportunity Commission (U.S.
EEOC) regulations, “Age Discrimination in Employment Act,” 29 C.F.R. part 1625, the Age Discrimination Act of 1975, as amended, 42 U.S.C. § 6101 et
seq., U.S. Health and Human Services regulations, “Nondiscrimination on the Basis of Age in Programs or Activities Receiving Federal Financial
Assistance,” 45 C.F.R. part 90, and Federal transit law at 49 U.S.C. § 5332, the Contractor agrees to refrain from discrimination against present and
prospective employees for reason of age. In addition, the Contractor agrees to comply with any Implementing requirements FTA may issue.
4.Disabilities. In accordance with section 504 of the Rehabilitation Act of 1973, as amended, 29 U.S.C. § 794, the Americans with Disabilities Act of 1990,
as amended, 42 U.S.C. § 12101 et seq., the Architectural Barriers Act of 1968, as amended, 42 U.S.C. § 4151 et seq., and Federal transit law at 49 U.S.C. §
5332, the Contractor agrees that it will not discriminate against individuals on the basis of disability. In addition, the Contractor agrees to comply with any
implementing requirements FTA may issue.
5.Promoting Free Speech and Religious Liberty. The Contractor shall ensure that Federal funding is expended in full accordance with the U.S.
Constitution, Federal Law, and statutory and public policy requirements: including, but not limited to, those protecting free speech, religious liberty, public
welfare, the environment, and prohibiting discrimination.

CONFORMANCE WITH ITS NATIONAL ARCHITECTURE
Intelligent Transportation Systems (ITS) projects shall conform to the National ITS Architecture and standards. Conformance with the National ITS
Architecture is interpreted to mean the use of the National ITS Architecture to develop a regional ITS architecture in support of integration and the
subsequent adherence of all ITS projects to that regional ITS architecture. Development of the regional ITS architecture should be consistent with the
transportation planning process for Statewide and Metropolitan Transportation Planning (49 CFR Part 613 and 621).

DAVIS BACON ACT AND COPELAND ANTIKICKBACK ACT
a. In accordance with the statute, contractors must be required to pay wages to laborers and mechanics at a rate not less than the prevailing wages
specified in a wage determination made by the Secretary of Labor. In addition, contractors must be required to pay wages not less than once a week.
b. The NonFederal entity must place a copy of the current prevailing wage determination issued by the Department of Labor in each solicitation. The
decision to award a contract or subcontract must be conditioned upon the acceptance of the wage determination. The nonFederal entity must report all
suspected or reported violations to the Federal awarding agency.
“Compliance with the Copeland “AntiKickback” Act.
(1) Contractor. The contractor shall comply with 18 U.S.C. § 874, 40 U.S.C. § 3145, and the requirements of 29 C.F.R. pt. 3 as may be applicable, which are
incorporated by reference into this contract.
(2) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clause above and such other clauses as the FTA may by appropriate
instructions require, and also a clause requiring the subcontractors to include these clauses in any lower tier subcontracts. The prime contractor shall be
responsible for the compliance by any subcontractor or lower tier subcontractor with all of these contract clauses.
(3) Breach. A breach of the contract clauses above may be grounds for termination of the contract, and for debarment as a contractor and subcontractor as
provided in 29 C.F.R. § 5.12.

DEBARMENT AND SUSPENSION
a. Applicability: This requirement applies to all FTA grant and cooperative agreement programs for a contract in the amount of at least $25,000
(1) This contract is a covered transaction for purposes of 2 C.F.R. pt. 180 and 2 C.F.R. pt. 3000. As such the contractor is required to verify that none of the
contractor, its principals (defined at 2 C.F.R. § 180.995), or its affiliates (defined at 2 C.F.R. § 180.905) are excluded (defined at 2 C.F.R. § 180.940) or
disqualified (defined at 2 C.F.R. § 180.935).
(2) C.F.R. pt. 3000, subpart C and must include a requirement to comply with these regulations in any lower tier covered transaction it enters into.
(3) The accompanying certification is a material representation of fact relied upon by the subrecipient. If it is later determined that the contractor did not
comply with 2 C.F.R. pt. 180, subpart C and 2 C.F.R. pt. 3000, subpart C, in addition to remedies available to the Agency and subrecipient, the Federal
Government may pursue available remedies, including but not limited to suspension and/or debarment.
The bidder or proposer agrees to comply with the requirements of 2 C.F.R. pt. 180, subpart C and 2 C.F.R. pt. 3000, subpart C while this offer is valid and
throughout the period of any contract that may arise from this offer. The bidder or proposer further agrees to include a provision requiring such compliance in
its lower tier covered transactions.”

DISADVANTAGED BUSINESS ENTERPRISE (DBE)
The contractor or subcontractor shall not discriminate on the basis of race, color, national origin, or sex in the performance of this contract. The contractor
shall carry out applicable requirements of 49 C.F.R. part 26 in the award and administration of DOTassisted contracts. Failure by the contractor to carry out
these requirements is a material breach of this contract, which may result in the termination of this contract or such other remedy as the Agency deems
appropriate, which may include, but is not limited to:
(1) Withholding monthly progress payments; (2) Assessing sanctions; (3) Liquidated damages; and/or (4) Disqualifying the contractor from future bidding as
nonresponsible. 49 C.F.R. § 26.13(b).
Prime contractors are required to pay subcontractors for satisfactory performance of their contracts no later than 30 days from receipt of each payment the
Agency makes to the prime contractor. 49 C.F.R. § 26.29(a).
Finally, for contracts with defined DBE contract goals, each FTA Recipient must include in each prime contract a provision stating that the contractor shall
utilize the specific DBEs listed unless the contractor obtains the Agency’s written consent; and that, unless the Agency’s consent is provided, the contractor
shall not be entitled to any payment for work or material unless it is performed or supplied by the listed DBE. 49 C.F.R. § 26.53(f) (1).
It is the policy of the Agency and the United States Department of Transportation (“DOT”) that Disadvantaged Business Enterprises (“DBE’s”), as defined
herein and in the Federal regulations published at 49 C.F.R. part 26, shall have an equal opportunity to participate in DOTassisted contracts.

DHS SEAL, LOGO, AND FLAGS
The contractor shall not use the DHS seal(s), logos, crests, or reproductions of flags or likenesses of DHS agency officials without specific FTA pre
approval.

ENERGY CONSERVATION
The contractor agrees to comply with mandatory standards and policies relating to energy efficiency, which are contained in the state energy conservation
plan issued in compliance with the Energy Policy and Conservation Act.

EQUAL EMPLOYMENT OPPORTUNITY
During the performance of this contract, the contractor agrees as follows:

(1) The contractor will not discriminate against any employee or applicant for employment because of race, color, religion, sex, sexual orientation, gender
identity, or national origin. The contractor will take affirmative action to ensure that applicants are employed, and that employees are treated during
employment, without regard to their race, color, religion, sex, sexual orientation, gender identity, or national origin. Such action shall include, but not be limited
to the following: Employment, upgrading, demotion, or transfer, recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship. The contractor agrees to post in conspicuous places, available to employees and
applicants for employment, notices to be provided by the contracting officer setting forth the provisions of this nondiscrimination clause.
(2) The contractor will, in all solicitations or advertisements for employees placed by or on behalf of the contractor, state that all qualified applicants will
receive consideration for employment without regard to race, color, religion, sex, sexual orientation, gender identity, or national origin.
(3) The contractor will not discharge or in any other manner discriminate against any employee or applicant for employment because such employee or
applicant has inquired about, discussed, or disclosed the compensation of the employee or applicant or another employee or applicant. This provision shall
not apply to instances in which an employee who has access to the compensation information of other employees or applicants as a part of such
employee's essential job functions discloses the compensation of such other employees or applicants to individuals who do not otherwise have access to
such information, unless such disclosure is in response to a formal complaint or charge, in furtherance of an investigation, proceeding, hearing, or action,
including an investigation conducted by the employer, or is consistent with the contractor's legal duty to furnish information.
(4) The contractor will send to each labor union or representative of workers with which it has a collective bargaining agreement or other contract or
understanding, a notice to be provided by the agency contracting officer, advising the labor union or workers' representative of the contractor's commitments
under section 202 of Executive Order 11246 of September 24, 1965, and shall post copies of the notice in conspicuous places available to employees and
applicants for employment.
(5) The contractor will comply with all provisions of Executive Order 11246 of September 24, 1965, and of the rules, regulations, and relevant orders of the
Secretary of Labor.
(6) The contractor will furnish all information and reports required by Executive Order 11246 of September 24, 1965, and by the rules, regulations, and
orders of the Secretary of Labor, or pursuant thereto, and will permit access to his books, records, and accounts by the contracting agency and the
Secretary of Labor for purposes of investigation to ascertain compliance with such rules, regulations, and orders.
(7) In the event of the contractor's noncompliance with the nondiscrimination clauses of this contract or with any of such rules, regulations, or orders, this
contract may be canceled, terminated or suspended in whole or in part and the contractor may be declared ineligible for further Government contracts in
accordance with procedures authorized in Executive Order 11246 of September 24, 1965, and such other sanctions may be imposed and remedies invoked
as provided in Executive Order 11246 of September 24, 1965, or by rule, regulation, or order of the Secretary of Labor, or as otherwise provided by law.
(8) The contractor will include the provisions of paragraphs (1) through (8) in every subcontract or purchase order unless exempted by rules, regulations, or
orders of the Secretary of Labor issued pursuant to section 204 of Executive Order 11246 of September 24, 1965, so that such provisions will be binding
upon each subcontractor or vendor. The contractor will take such action with respect to any subcontract or purchase order as may be directed by the
Secretary of Labor as a means of enforcing such provisions including sanctions for noncompliance: Provided, however, that in the event the contractor
becomes involved in, or is threatened with, litigation with a subcontractor or vendor as a result of such direction, the contractor may request the United
States to enter into such litigation to protect the interests of the United States.

FEDERAL CHANGES
49 CFR Part 18 Federal Changes  Contractor shall at all times comply with all applicable FTA regulations, policies, procedures and directives, including
without limitation those listed directly or by reference in the Master Agreement between Purchaser and FTA, as they may be amended or promulgated from
time to time during the term of this contract. Contractor's failure to so comply shall constitute a material breach of this contract.

FLY AMERICA
a) Definitions. As used in this clause—
1) “International air transportation” means transportation by air between a place in the United States and a place outside the United States or between two
places both of which are outside the United States. 2) “United States” means the 50 States, the District of Columbia, and outlying areas. 3) “U.S.flag air
carrier” means an air carrier holding a certificate under 49 U.S.C. Chapter 411.
b) When Federal funds are used to fund travel, Section 5 of the International Air Transportation Fair Competitive Practices Act of 1974 (49 U.S.C. 40118) (Fly
America Act) requires contractors, Agencys, and others use U.S.flag air carriers for U.S. Governmentfinanced international air transportation of personnel
(and their personal effects) or property, to the extent that service by those carriers is available. It requires the Comptroller General of the United States, in the
absence of satisfactory proof of the necessity for foreignflag air transportation, to disallow expenditures from funds, appropriated or otherwise established
for the account of the United States, for international air transportation secured aboard a foreignflag air carrier if a U.S.flag air carrier is available to provide
such services.
c) If available, the Contractor, in performing work under this contract, shall use U.S.flag carriers for international air transportation of personnel (and their
personal effects) or property.
d) In the event that the Contractor selects a carrier other than a U.S.flag air carrier for international air transportation, the Contractor shall include a
statement on vouchers involving such transportation essentially as follows:
Statement of Unavailability of U.S.Flag Air Carriers
International air transportation of persons (and their personal effects) or property by U.S.flag air carrier was not available or it was necessary to use foreign
flag air carrier service for the following reasons. See FAR § 47.403. [State reasons]:
e) Contractor shall include the substance of this clause, including this paragraph (e), in each subcontract or purchase under this contract that may involve
international air transportation.

INCORPORATION OF FEDERAL TRANSIT ADMINISTRATION (FTA) TERMS
Incorporation of Federal Transit Administration (FTA) Terms  The provisions within include, in part, certain Standard Terms and Conditions required by DOT,
whether or not expressly set forth in the preceding contract provisions. All contractual provisions required by DOT, as set forth in the current FTA Circular
4220 are hereby incorporated by reference. Anything to the contrary herein notwithstanding, all FTA mandated terms shall be deemed to control in the event
of a conflict with other provisions contained in this Contract. The Contractor shall not perform any act, fail to perform any act, or refuse to comply with any

request which would cause a violation of the FTA terms and conditions.

NO GOVERNMENT OBLIGATION TO THIRD PARTIES
The Agency and Contractor acknowledge and agree that, notwithstanding any concurrence by the Federal Government in or approval of the solicitation or
award of the underlying Contract, absent the express written consent by the Federal Government, the Federal Government is not a party to this Contract and
shall not be subject to any obligations or liabilities to the Agency, Contractor or any other party (whether or not a party to that contract) pertaining to any
matter resulting from the underlying Contract. The Contractor agrees to include the above clause in each subcontract financed in whole or in part with
Federal assistance provided by the FTA. It is further agreed that the clause shall not be modified, except to identify the subcontractor who will be subject to
its provisions.

NOTIFICATION TO FTA
If a current or prospective legal matter that may affect the Federal Government emerges, the Recipient must promptly notify the FTA Chief Counsel and FTA
Regional Counsel for the Region in which the Recipient is located. The Recipient must include a similar notification requirement in its Third Party
Agreements and must require each Third Party Participant to include an equivalent provision in its sub agreements at every tier, for any agreement that is a
“covered transaction” according to 2 C.F.R. §§ 180.220 and 1200.220.
(1) The types of legal matters that require notification include, but are not limited to, a major dispute, breach, default, litigation, or naming the Federal
Government as a party to litigation or a legal disagreement in any forum for any reason.
(2) Matters that may affect the Federal Government include, but are not limited to, the Federal Government’s interests in the Award, the accompanying
Underlying Agreement, and any Amendments thereto, or the Federal Government’s administration or enforcement of federal laws, regulations, and
requirements.
(3) The Recipient must promptly notify the U.S. DOT Inspector General in addition to the FTA Chief Counsel or Regional Counsel for the Region in which the
Recipient is located, if the Recipient has knowledge of potential fraud, waste, or abuse occurring on a Project receiving assistance from FTA. The
notification provision applies if a person has or may have submitted a false claim under the False Claims Act, 31 U.S.C. § 3729 et seq., or has or may have
committed a criminal or civil violation of law pertaining to such matters as fraud, conflict of interest, bribery, gratuity, or similar misconduct. This responsibility
occurs whether the Project is subject to this Agreement or another agreement between the Recipient and FTA, or an agreement involving a principal, officer,
employee, agent, or Third Party Participant of the Recipient. It also applies to subcontractors at any tier. Knowledge, as used in this paragraph, includes, but
is not limited to, knowledge of a criminal or civil investigation by a Federal, state, or local law enforcement or other investigative agency, a criminal indictment
or civil complaint, or probable cause that could support a criminal indictment, or any other credible information in the possession of the Recipient.

PROCUREMENT OF RECOVERED MATERIALS
(1) In the performance of this contract, the Contractor shall make maximum use of products containing recovered materials that are EPA designated items
unless the product cannot be acquired—
i. Competitively within a timeframe providing for compliance with the contract performance schedule;
ii. Meeting contract performance requirements; or
iii. At a reasonable price.
(2) Information about this requirement, along with the list of EPAdesignate items, is available at EPA’s Comprehensive Procurement Guidelines web site,
https://www.epa.gov/smm/comprehensiveprocurementguidelinecpgprogram.”

PROGRAM FRAUD AND FALSE OR FRAUDULENT STATEMENTS AND RELATED ACTS
The contractor acknowledges that 31 U.S.C. Chap. 38 (Administrative Remedies for False Claims and Statements) applies to the contractor’s actions
pertaining to this contract.”

PROHIBITION ON CERTAIN TELECOMMUNICATIONS AND VIDEO SURVEILLANCE SERVICES OR EQUIPMENT.
a. Recipients and subrecipients are prohibited from obaligating or expending loan or grant funds to:
1. Procure or obtain;
2. Extend or renew a contract to procure or obtain;or
3. Enter into a contract (or extend or renew a contract) to procure or obtain equipment, services, or systems that users covered
telecommunications equipment or services as a substantial or essential component of any sysytem, or as critical technology as part of any
system. As described in Public Law 115232, section 889, coverd telecommunications equipment is telecomnunications equipment produced
by Huawei Technologies Company or ZTE Corporation (or any subsidiary or affiliate of such entities).
i. For the purpose of public saftey, security of government facilities, physical security surveillance of critical infrastructure, and other
national security purposes, video surveillance and telecommunications equipment produced by Hytera Communications Corporation,
Hangzhou Hikvision Digital Technology Company, or Dahua Technology Company(or any subsidiary or affiliate of such entities).
ii. Telecommunications or video surveillance services provided by such entities or using such equipment.
iii. Telecommunications or video surveillance equipment or services procuced or provided by an entity that the Secretary of Defense, in
consultation with the Director of the National Intelligence or the Director of the Federal Bureau of Investigation, reasonably belives to be
an entity owned or controlled by, or otherwise connected to, the government of a covered foreign country.
b. In implementing the prohibition under Public Law 115232, section 889, subsection (f),paragraph(1), heads of executive agencies administering loan,
grant, or subsidy programs shall prioritize availabel funding and technical support to assit affected businesses, institutions and organizations as is
reasonably necessary for those affected entities to transition from coverd communications equipment and services, to procure replacement
equipment and services, and to ensure that communications service to users and customers is sustained.
c. See Public Law 115232,section 889 for additional in formation.

d. See also $200.471.

PROMPT PAYMENT
The contractor is required to pay its subcontractors performing work related to this contract for satisfactory performance of that work no later than 30 days
after the contractor’s receipt of payment for that work. In addition, the contractor is required to return any retainage payments to those subcontractors within
30 days after the subcontractor's work related to this contract is satisfactorily completed.
The contractor must promptly notify the Agency, whenever a DBE subcontractor performing work related to this contract is terminated or fails to complete its
work and must make good faith efforts to engage another DBE subcontractor to perform at least the same amount of work. The contractor may not
terminate any DBE subcontractor and perform that work through its own forces or those of an affiliate without prior written consent of the Agency.

SAFE OPERATION OF MOTOR VEHICLES
Seat Belt Use
The Contractor is encouraged to adopt and promote onthejob seat belt use policies and programs for its employees and other personnel that operate
companyowned vehicles, company rented vehicles, or personally operated vehicles. The terms “companyowned” and “companyleased” refer to vehicles
owned or leased either by the Contractor or Agency.
Distracted Driving
The Contractor agrees to adopt and enforce workplace safety policies to decrease crashes caused by distracted drivers, including policies to ban text
messaging while using an electronic device supplied by an employer, and driving a vehicle the driver owns or rents, a vehicle Contactor owns, leases, or
rents, or a privatelyowned vehicle when on official business in connection with the work performed under this Contract.

SEISMIC SAFETY
The contractor agrees that any new building or addition to an existing building will be designed and constructed in accordance with the standards for
Seismic Safety required in Department of Transportation (DOT) Seismic Safety Regulations 49 C.F.R. part 41 and will certify to compliance to the extent
required by the regulation. The contractor also agrees to ensure that all work performed under this contract, including work performed by a subcontractor, is
in compliance with the standards required by the Seismic Safety regulations and the certification of compliance issued on the project.

SPECIAL DOL EEO CLAUSE
Applies to construction contracts > $10,000; This contractor and subcontractor shall abide by the requirements of 41 CFR 601.4(a), 60300.5(a) and 60
741.5(a). These regulations prohibit discrimination against qualified individuals based on their status as protected veterans or individuals with disabilities and
prohibit discrimination against all individuals based on their race, color, religion, sex, sexual orientation, gender identity or national origin. Moreover, these
regulations require that covered prime contractors and subcontractors take affirmative action to employ and advance in employment individuals without
regard to race, color, religion, sex, sexual orientation, gender identity, national origin, disability or veteran status.

SPECIAL NOTIFICATION REQUIREMENTS FOR STATES
Applies to States –
a. To the extent required under federal law, the State, as the Recipient, agrees to provide the following information about federal assistance awarded for its
State Program, Project, or related activities:
(1) The Identification of FTA as the federal agency providing the federal assistance for a State Program or Project;
(2) The Catalog of Federal Domestic Assistance Number of the program from which the federal assistance for a State Program or Project is authorized;
and
(3) The amount of federal assistance FTA has provided for a State Program or Project.
b. Documents  The State agrees to provide the information required under this provision in the following documents: (1) applications for federal assistance,
(2) requests for proposals or solicitations, (3) forms, (4) notifications, (5) press releases, and (6) other publications.

TERMINATION
Termination for Convenience (General Provision)
The Agency may terminate this contract, in whole or in part, at any time by written notice to the Contractor when it is in the Agency’s best interest. The
Contractor shall be paid its costs, including contract closeout costs, and profit on work performed up to the time of termination. The Contractor shall
promptly submit its termination claim to Agency to be paid the Contractor. If the Contractor has any property in its possession belonging to Agency, the
Contractor will account for the same, and dispose of it in the manner Agency directs.
Termination for Default [Breach or Cause] (General Provision)
If the Contractor does not deliver supplies in accordance with the contract delivery schedule, or if the contract is for services, the Contractor fails to perform
in the manner called for in the contract, or if the Contractor fails to comply with any other provisions of the contract, the Agency may terminate this contract
for default. Termination shall be effected by serving a Notice of Termination on the Contractor setting forth the manner in which the Contractor is in default.
The Contractor will be paid only the contract price for supplies delivered and accepted, or services performed in accordance with the manner of
performance set forth in the contract. If it is later determined by the Agency that the Contractor had an excusable reason for not performing, such as a strike,
fire, or flood, events which are not the fault of or are beyond the control of the Contractor, the Agency, after setting up a new delivery of performance
schedule, may allow the Contractor to continue work, or treat the termination as a Termination for Convenience.
Opportunity to Cure (General Provision)
The Agency, in its sole discretion may, in the case of a termination for breach or default, allow the Contractor [an appropriately short period of time] in which
to cure the defect. In such case, the Notice of Termination will state the time period in which cure is permitted and other appropriate conditions
If Contractor fails to remedy to Agency's satisfaction the breach or default of any of the terms, covenants, or conditions of this Contract within [10 days] after
receipt by Contractor of written notice from Agency setting forth the nature of said breach or default, Agency shall have the right to terminate the contract
without any further obligation to Contractor. Any such termination for default shall not in any way operate to preclude Agency from also pursuing all available

remedies against Contractor and its sureties for said breach or default.
Waiver of Remedies for any Breach
In the event that Agency elects to waive its remedies for any breach by Contractor of any covenant, term or condition of this contract, such waiver by Agency
shall not limit Agency’s remedies for any succeeding breach of that or of any other covenant, term, or condition of this contract.
Termination for Convenience (Professional or Transit Service Contracts)
The Agency, by written notice, may terminate this contract, in whole or in part, when it is in the Agency’s interest. If this contract is terminated, the Agency
shall be liable only for payment under the payment provisions of this contract for services rendered before the effective date of termination.
Termination for Default (Supplies and Service)
If the Contractor fails to deliver supplies or to perform the services within the time specified in this contract or any extension, or if the Contractor fails to
comply with any other provisions of this contract, the Agency may terminate this contract for default. The Agency shall terminate by delivering to the
Contractor a Notice of Termination specifying the nature of the default. The Contractor will only be paid the contract price for supplies delivered and
accepted, or services performed in accordance with the manner or performance set forth in this contract. If, after termination for failure to fulfill contract
obligations, it is determined that the Contractor was not in default, the rights and obligations of the parties shall be the same as if the termination had been
issued for the convenience of the Agency.
Termination for Default (Transportation Services)
If the Contractor fails to pick up the commodities or to perform the services, including delivery services, within the time specified in this contract or any
extension, or if the Contractor fails to comply with any other provisions of this contract, the Agency may terminate this contract for default. The Agency shall
terminate by delivering to the Contractor a Notice of Termination specifying the nature of default. The Contractor will only be paid the contract price for
services performed in accordance with the manner of performance set forth in this contract.
If this contract is terminated while the Contractor has possession of Agency goods, the Contractor shall, upon direction of the Agency, protect and preserve
the goods until surrendered to the Agency or its agent. The Contractor and Agency shall agree on payment for the preservation and protection of goods.
Failure to agree on an amount will be resolved under the Dispute clause.
If, after termination for failure to fulfill contract obligations, it is determined that the Contractor was not in default, the rights and obligations of the parties shall
be the same as if the termination had been issued for the convenience of the Agency.
Termination for Default (Construction)
If the Contractor refuses or fails to prosecute the work or any separable part, with the diligence that will ensure its completion within the time specified in this
contract or any extension or fails to complete the work within this time, or if the Contractor fails to comply with any other provision of this contract, Agency
may terminate this contract for default. The Agency shall terminate by delivering to the Contractor a Notice of Termination specifying the nature of the default.
In this event, the Agency may take over the work and compete it by contract or otherwise, and may take possession of and use any materials, appliances,
and plant on the work site necessary for completing the work. The Contractor and its sureties shall be liable for any damage to the Agency resulting from the
Contractor's refusal or failure to complete the work within specified time, whether or not the Contractor's right to proceed with the work is terminated. This
liability includes any increased costs incurred by the Agency in completing the work.
The Contractor's right to proceed shall not be terminated nor shall the Contractor be charged with damages under this clause if: 1. The delay in completing
the work arises from unforeseeable causes beyond the control and without the fault or negligence of the Contractor. Examples of such causes include: acts
of God, acts of Agency, acts of another contractor in the performance of a contract with Agency, epidemics, quarantine restrictions, strikes, freight
embargoes; and 2. The Contractor, within [10] days from the beginning of any delay, notifies Agency in writing of the causes of delay. If, in the judgment of
Agency, the delay is excusable, the time for completing the work shall be extended. The judgment of Agency shall be final and conclusive for the parties, but
subject to appeal under the Disputes clause(s) of this contract. 3. If, after termination of the Contractor's right to proceed, it is determined that the Contractor
was not in default, or that the delay was excusable, the rights and obligations of the parties will be the same as if the termination had been issued for the
convenience of Agency.
Termination for Convenience or Default (Architect and Engineering)
The Agency may terminate this contract in whole or in part, for the Agency’s convenience or because of the failure of the Contractor to fulfill the contract
obligations. The Agency shall terminate by delivering to the Contractor a Notice of Termination specifying the nature, extent, and effective date of the
termination. Upon receipt of the notice, the Contractor shall (1) immediately discontinue all services affected (unless the notice directs otherwise), and (2)
deliver to the Agency ‘s Contracting Officer all data, drawings, specifications, reports, estimates, summaries, and other information and materials
accumulated in performing this contract, whether completed or in process. Agency has a royaltyfree, nonexclusive, and irrevocable license to reproduce,
publish or otherwise use, all such data, drawings, specifications, reports, estimates, summaries, and other information and materials.
If the termination is for the convenience of the Agency, the Agency’s Contracting Officer shall make an equitable adjustment in the contract price but shall
allow no anticipated profit on unperformed services. If the termination is for failure of the Contractor to fulfill the contract obligations, the Agency may
complete the work by contact or otherwise and the Contractor shall be liable for any additional cost incurred by the Agency. If, after termination for failure to
fulfill contract obligations, it is determined that the Contractor was not in default, the rights and obligations of the parties shall be the same as if the
termination had been issued for the convenience of Agency
Termination for Convenience or Default (CostType Contracts)
The Agency may terminate this contract, or any portion of it, by serving a Notice of Termination on the Contractor. The notice shall state whether the
termination is for convenience of Agency or for the default of the Contractor. If the termination is for default, the notice shall state the manner in which the
Contractor has failed to perform the requirements of the contract. The Contractor shall account for any property in its possession paid for from funds
received from the Agency, or property supplied to the Contractor by the Agency. If the termination is for default, the Agency may fix the fee, if the contract
provides for a fee, to be paid the Contractor in proportion to the value, if any, of work performed up to the time of termination. The Contractor shall promptly
submit its termination claim to the Agency and the parties shall negotiate the termination settlement to be paid the Contractor.
If the termination is for the convenience of Agency, the Contractor shall be paid its contract closeout costs, and a fee, if the contract provided for payment of
a fee, in proportion to the work performed up to the time of termination.
If, after serving a Notice of Termination for Default, the Agency determines that the Contractor has an excusable reason for not performing, the Agency, after
setting up a new work schedule, may allow the Contractor to continue work, or treat the termination as a Termination for Convenience.

VETERANS HIRING PREFERENCE
Veterans Employment  Recipients of Federal financial assistance shall ensure that contractors working on a capital project funded using such assistance

give a hiring preference, to the extent practicable, to veterans (as defined in section 2108 of title 5) who have the requisite skills and abilities to perform the
construction work required under the contract. This subsection shall not be understood, construed or enforced in any manner that would require an
employer to give a preference to any veteran over any equally qualified applicant who is a member of any racial or ethnic minority, female, an individual with a
disability, or a former employee.

GOVERNMENTWIDE DEBARMENT AND SUSPENSION
(NONPROCUREMENT)
Instructions for Certification: By signing and submitting this bid or proposal, the prospective lower tier participant is providing the signed
certification set out below.
(1) It will comply and facilitate compliance with U.S. DOT regulations, “Nonprocurement Suspension and Debarment,” 2 CFR part 1200, which
adopts and supplements the U.S. Office of Management and Budget (U.S. OMB) “Guidelines to Agencies on Governmentwide Debarment and
Suspension (Nonprocurement),” 2 CFR part 180,
(2) To the best of its knowledge and belief, that its Principals and Subrecipients at the first tier:
a. Are eligible to participate in covered transactions of any Federal department or agency and are not presently:
1.
2.
3.
4.
5.
6.

Debarred,
Suspended,
Proposed for debarment,
Declared ineligible,
Voluntarily excluded, or
Disqualified,

b. Its management has not within a threeyear period preceding its latest application or proposal been convicted of or had a civil judgment
rendered against any of them for:
1. Commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, State, or
local) transaction, or contract under a public transaction,
2. Violation of any Federal or State antitrust statute, or,
3. Commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making any false statement, or receiving
stolen property,
c. It is not presently indicted for, or otherwise criminally or civilly charged by a governmental entity (Federal, State, or local) with commission of
any of the offenses listed in the preceding subsection 2.b of this Certification,
d. It has not had one or more public transactions (Federal, State, or local) terminated for cause or default within a threeyear period preceding this
Certification,
e. If, at a later time, it receives any information that contradicts the statements of subsections 2.a – 2.d above, it will promptly provide that
information to FTA,
f. It will treat each lower tier contract or lower tier subcontract under its Project as a covered lower tier contract for purposes of 2 CFR part 1200
and 2 CFR part 180 if it:
1. Equals or exceeds $25,000,,
2. Is for audit services, or,
3. Requires the consent of a Federal official, and
g. It will require that each covered lower tier contractor and subcontractor:
1. Comply and facilitate compliance with the Federal requirements of 2 CFR parts 180 and 1200, and
2. Assure that each lower tier participant in its Project is not presently declared by any Federal department or agency to be:
a.
b.
c.
d.
e.
f.

Debarred from participation in its federally funded Project,
Suspended from participation in its federally funded Project,
Proposed for debarment from participation in its federally funded Project,
Declared ineligible to participate in its federally funded Project,
Voluntarily excluded from participation in its federally funded Project, or
Disqualified from participation in its federally funded Project, and

3. It will provide a written explanation as indicated on a page attached in FTA’s TrAMS platform or the Signature Page if it or any of its
principals, including any of its first tier Subrecipients or its ThirdParty Participants at a lower tier, is unable to certify compliance with the
preceding statements in this Certification Group.
(3) It will provide a written explanation as indicated on a page attached in FTA’s TrAMS platform or the Signature Page if it or any of its principals,
including any of its first tier Subrecipients or its ThirdParty Participants at a lower tier, is unable to certify compliance with the preceding statements
in this Certification Group.
Certification
Contractor:________________________________________________________________________________________
Signature of Authorized Official:______________________________________________Date_______/_______/_______
Name and Title of Contractor's Authorized Official:_________________________________________________________

EXHIBIT 9 DAVIS BACON WAGE DETERMINATION
FOLLOWS THIS PAGE
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"General Decision Number: CO20220022 05/06/2022
Superseded General Decision Number: CO20210022
State: Colorado
Construction Type: Building
County: El Paso County in Colorado.
BUILDING CONSTRUCTION PROJECTS (does not include single family
homes or apartments up to and including 4 stories).
Note: Contracts subject to the Davis-Bacon Act are generally
required to pay at least the applicable minimum wage rate
required under Executive Order 14026 or Executive Order 13658.
Please note that these Executive Orders apply to covered
contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but do not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(2)-(60).
______________________________________________________________
|If the contract is entered
|. Executive Order 14026
|
|into on or after January 30, | generally applies to the
|
|2022, or the contract is
| contract.
|
|renewed or extended (e.g., an |. The contractor must pay
|
|option is exercised) on or
| all covered workers at
|
|after January 30, 2022:
| least $15.00 per hour (or |
|
| the applicable wage rate
|
|
| listed on this wage
|
|
| determination, if it is
|
|
| higher) for all hours
|
|
| spent performing on the
|
|
| contract in 2022.
|
|______________________________|_____________________________|
|If the contract was awarded on|. Executive Order 13658
|
|or between January 1, 2015 and| generally applies to the
|
|January 29, 2022, and the
| contract.
|
|contract is not renewed or
|. The contractor must pay all|
|extended on or after January | covered workers at least
|
|30, 2022:
| $11.25 per hour (or the
|
|
| applicable wage rate listed|
|
| on this wage determination,|
|
| if it is higher) for all
|
|
| hours spent performing on |
|
| that contract in 2022.
|
|______________________________|_____________________________|
The applicable Executive Order minimum wage rate will be
adjusted annually. If this contract is covered by one of the
Executive Orders and a classification considered necessary for
performance of work on the contract does not appear on this
wage determination, the contractor must still submit a
conformance request.
Additional information on contractor requirements and worker
protections under the Executive Orders is available at
https://www.dol.gov/agencies/whd/government-contracts.
Modification Number
0
1

Publication Date
01/07/2022
01/28/2022
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2
3
4

02/18/2022
02/25/2022
05/06/2022

ASBE0028-002 07/01/2019
Rates

Fringes

ASBESTOS WORKER/HEAT & FROST
INSULATOR - MECHANICAL (Duct,
Pipe & Mechanical System
Insulation)......................$ 32.98
14.73
---------------------------------------------------------------ELEC0113-005 06/01/2021
Rates

Fringes

ELECTRICIAN (Includes Low
Voltage Wiring)..................$ 34.15
16.87
---------------------------------------------------------------ELEV0025-001 01/01/2022
Rates
ELEVATOR MECHANIC................$ 49.74

Fringes
36.885

FOOTNOTE:
a.Vacation: 6%/under 5 years based on regular hourly rate for
all hours worked. 8%/over 5 years based on regular hourly
rate for all hours worked.
b. PAID HOLIDAYS: New Year's Day; Memorial Day; Independence
Day; Labor Day; Veterans' Day; Thanksgiving Day; the Friday
after Thanksgiving Day; and Christmas Day.
---------------------------------------------------------------ENGI0009-017 05/01/2021
Rates

Fringes

POWER EQUIPMENT OPERATOR
(Crane)
141 tons and over...........$ 35.17
12.35
50 tons and under...........$ 31.70
12.35
51 to 90 tons...............$ 31.97
12.35
91 to 140 tons..............$ 33.05
12.35
---------------------------------------------------------------IRON0024-009 12/01/2021
Rates

Fringes

IRONWORKER, ORNAMENTAL...........$ 31.00
14.25
---------------------------------------------------------------IRON0024-011 12/01/2021
Rates

Fringes

IRONWORKER, STRUCTURAL...........$ 31.00
14.25
---------------------------------------------------------------PAIN0079-009 08/01/2017
Rates

Fringes

PAINTER (Spray)..................$ 20.50
8.41
---------------------------------------------------------------PLAS0577-002 05/01/2020
https://sam.gov/wage-determination/CO20220022/4
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Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 29.00
12.95
---------------------------------------------------------------PLUM0058-003 07/01/2021
Rates

Fringes

PLUMBER (Excludes HVAC Duct,
Pipe and Unit Installation)......$ 35.85
16.25
---------------------------------------------------------------PLUM0058-004 07/01/2021
Rates

Fringes

PIPEFITTER, Includes HVAC
Pipe Installation (Excludes
HVAC Duct and Unit
Installation)....................$ 35.85
16.25
---------------------------------------------------------------* SFCO0669-002 04/01/2022
Rates

Fringes

SPRINKLER FITTER (Fire
Sprinklers)......................$ 41.46
25.84
---------------------------------------------------------------SHEE0009-005 07/01/2021
Rates

Fringes

SHEET METAL WORKER (Excludes
HVAC Duct, Pipe and Unit
Installation)....................$ 36.45
20.15
---------------------------------------------------------------* SUCO2013-008 07/31/2015
Rates

Fringes

BRICKLAYER.......................$ 21.96

0.00

CARPENTER........................$ 22.63

6.98

LABORER:

Common or General......$ 13.40 **

1.40

LABORER:

Mason Tender - Brick...$ 15.99

0.00

LABORER: Mason Tender Cement/Concrete..................$ 16.00

0.00

LABORER:

Pipelayer..............$ 16.96

3.68

OPERATOR:
Backhoe/Excavator/Trackhoe.......$ 20.26

8.62

OPERATOR: Bobcat/Skid
Steer/Skid Loader................$ 18.58

2.42

OPERATOR:

Grader/Blade..........$ 21.50

0.00

PAINTER (Brush and Roller).......$ 17.20

0.00

ROOFER...........................$ 16.71

0.00

https://sam.gov/wage-determination/CO20220022/4
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SHEET METAL WORKER (HVAC Duct
Installation Only)...............$ 25.18

6.30

SHEET METAL WORKER (HVAC Unit
Installation Only)...............$ 24.00

2.18

TRUCK DRIVER: Dump Truck........$ 17.34
0.00
---------------------------------------------------------------WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.
================================================================
** Workers in this classification may be entitled to a higher
minimum wage under Executive Order 14026 ($15.00) or 13658
($11.25). Please see the Note at the top of the wage
determination for more information.
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol.gov/agencies/whd/government-contracts.
Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).
---------------------------------------------------------------The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).
Union Rate Identifiers
A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
https://sam.gov/wage-determination/CO20220022/4
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indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.
Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.
Survey Rate Identifiers
Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification. As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.
Survey wage rates are not updated and remain in effect until a
new survey is conducted.
Union Average Rate Identifiers
Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.
A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

---------------------------------------------------------------WAGE DETERMINATION APPEALS PROCESS
1.) Has there been an initial decision in the matter? This can
be:
*
*
*
*

an existing published wage determination
a survey underlying a wage determination
a Wage and Hour Division letter setting forth a position on
a wage determination matter
a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
https://sam.gov/wage-determination/CO20220022/4
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National Office because National Office has responsibility for
the Davis-Bacon survey program. If the response from this
initial contact is not satisfactory, then the process described
in 2.) and 3.) should be followed.
With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:
Branch of Construction Wage Determinations
Wage and Hour Division
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:
Wage and Hour Administrator
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.
3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:
Administrative Review Board
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
4.) All decisions by the Administrative Review Board are final.
================================================================
END OF GENERAL DECISIO"
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EXHIBIT 10 CITY OF COLORADO SPRINGS INFORMATION TECHNOLOGY
DEPARTMENT TECHNOLOGY RIDER
INTRODUCTION
This City of Colorado Springs (City) Technology Rider (“Contract Rider”) provides
overarching technology expectations that are applicable to all City service purchases
where information technology, information technology services, or information systems
are contracted through a third party (“Vendor”). Examples include but are not limited to
acquisitions made through a City P-Card, purchase order, or contract for desktop
software or hardware, cloud-based services or systems, or consulting. The intent is to
(i) avoid loss of a City critical or business dependent capability and damages by
ensuring Vendors contracting with the City are protecting their networks and information
systems which provide direct or indirect services to the City.; and (ii) ensure
cybersecurity notifications are issued to the City in a timely manner and include all
necessary information.
SCOPE
The requirements contained within this Contract Rider are expected from all Vendors
and sub-contractors where any amount of information technology or information
technology services are part of the Vendor’s or sub-contractor’s deliverable(s). In some
unique situations, exceptions may be authorized per contract and must be requested
through City IT Cybersecurity and written authority granted by City IT Cybersecurity
The statements and requirements contained within this document apply to:
-

Vendor support of City owned and operated technology on premises or cloudbased
Vendor anything as a Service
Vendor technology that stores, accesses, or transmits City data

CITY AND VENDOR GOVERNANCE
1. Vendor Governance: During the term of service, the Vendor shall operate an
information security program designed to meet the confidentiality, integrity, and
availability (CIA) requirements of the service or product being supplied. This
includes the Vendor ensuring all partners and sub-contractors meet or exceed
the same requirements.
a. Information Security Policy: Vendor shall develop, implement, and
maintain an information security policy and shall communicate the policy
to all Vendor employees, agents, representatives, and contractors.
b. Information Security Accountability: Vendor shall appoint and identify
to the City, an employee who shall be accountable for Vendor’s
information security program. Minimum contact information shall include
Name, primary phone number and email address. The City shall be
updated about changes in this point of contact within 45 days of the
change.
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c. Risk Management: Vendor shall employ a formal risk assessment
process to identify security risks that may impact the products or services
being supplied and mitigate risks in a timely manner commensurate with
the risk.
2. City Governance
a. When providing direct support to City on-premises or cloud-based
information systems, Vendor shall comply with applicable City technology
policies and governance such as, but not limited to, the City’s Acceptable
Use Policy, Privileged Account Acceptable Use Policy, Password Policy,
Colorado Privacy Law (C.R.S. § 6-1-713 et seq.), Purchase Card Industry
Data Security Standard (PCI DSS), and the Criminal Justice Information
System Security Policy (CJIS) (external) during the life cycle of the
support.
ASSET MANAGEMENT
3. Asset Inventory: Vendor shall maintain an inventory of all vendor hardware and
software assets used to provide service to the City.
4. Data Classification: Vendor shall develop, implement, and maintain a data
classification scheme and process designed to ensure that vendor data used to
provide service to the City is protected according to its confidentiality
requirements.
SUPPLY CHAIN RISK MANAGEMENT
5. Supplier Security Assessments: Vendor shall engage in appropriate due
diligence assessments of potential suppliers that may impact the security of the
services or products being supplied to the City.
6. Security in Supplier Agreements: Vendor shall ensure that agreements with
suppliers who may impact the security of the services or products being supplied
to the City contain appropriate security requirements.
HUMAN RESOURCE SECURITY
7. Information Security Awareness: Vendor shall develop and implement an
information security awareness program designed to ensure that all vendor
employees and contractors receive security education as relevant to their job
function.
8. Background Checks: Vendor shall have an appropriate background review on
all new employees based on the sensitivity of the role that they are being hired
for within the vendors organization.
VENDOR IDENTITY MANAGEMENT, AUTHENTICATION, AND ACCESS CONTROL
9. Authentication: Vendor shall ensure that all access, by Vendor’s employees,
agents, representatives, and contractors used to provide services or supply
products to the City, require appropriate authentication controls that, at a
minimum, include:
a) Strong passwords/passphrases, or multi-factor authentication for users
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b) Multi-factor authentication for all remote access
10. Authorization: Vendor shall ensure that all access to the Vendor’s information
systems, used to provide services or supply products to the City, is authorized by
a Vendor management-approved process.
11. Privileged Account Management: Vendor shall appropriately manage and
control privileged accounts on the vendors information systems that, at a
minimum, include:
a) Use of dedicated accounts for privileged activity
b) Maintaining an inventory of privileged accounts
12. Access Termination: Vendor shall develop and maintain a vendor process
designed to ensure that user access to the vendors information system and/or
network is revoked upon termination of employment, or contract for contractors.
CITY NETWORK ACCESS AND VENDOR REMOTE ACCESS SYSTEM
13. City Network Access Request:
a. Staff augmentation services (where one or more Vendor employee is
augmenting City IT staff): each Vendor employee must complete City
Cybersecurity Awareness Training, read, sign, and comply with City
Acceptable Use Policy and, if required, the City Privileged Account
Acceptable Use Policy/Vendor Access Policy.
b. Managed Services (where a full service is provided by Vendor): Vendor
shall identify a company officer or program manager that can read and
sign the Acceptable Use Policy and, if required, the City Privileged
Account Acceptable Use Policy/Vendor Access Policy and ensure all
Vendor employees comply while executing contract requirement for or on
behalf of the City.
c. Access Termination: The City reserves the right to limit or terminate any
City network account at any time to protect the City information systems
and data.
14. Vendor Remote Access System: Vendor shall ensure that all access, by
employees or contractors, to the Vendor’s information systems, used to provide
services or supply products to the City, require appropriate authentication
controls that, at a minimum, include:
c) Strong passwords/passphrases or multi-factor authentication for users
d) Multi-factor authentication for all remote access
c) Maintaining an inventory of privileged accounts
DATA SECURITY
15. Encryption: Vendor shall ensure all Vendor laptops, mobile devices, and
removable media – including those owned by the Vendor and Vendor’s
employees, agents, representatives, and contractors that are used to store,
process, or transport City identified restricted or sensitive organizational data are
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encrypted at all times. Encryption shall be compliant with current industry
standards.
16. Secure Disposal: Vendor shall ensure all Vendor media that is used to store,
process, or transport City data is disposed of in compliance with industry
recognized disposal methods.
SYSTEM ACQUISITION, DEVELOPMENT, AND MAINTENANCE
17. Security Requirements: Vendor shall ensure that information security
requirements are defined for all new Vendor information systems, whether
acquired or developed.
18. Separation of Environments: Vendor shall ensure that vendor development
and testing environments are separate from their production environment.
19. Data Anonymization: Vendor shall not use City data in the development or
testing of new systems unless the data is appropriately anonymized and written
approval from the City is received.
20. Secure Coding: Vendor shall ensure that all Vendor applications are developed
with secure coding practices, such as the OWASP Top 10 Most Critical Web
Application Security Risks.
PHYSICAL AND ENVIRONMENTAL SECURITY
21. Risk Assessment: Vendor shall use a formal risk assessment methodology to
identify Vendor physical and environmental threats and implement controls to
minimize the risks.
INFORMATION PROTECTION PROCESSES AND PROCEDURE
22. Hardening: Vendor shall develop and implement security configuration baselines
for all Vendor endpoint and network device types.
23. Network Segregation: Vendor shall segregate the Vendor network into zones
based on trust levels and control the flow of traffic between zones.
24. Anti-Malware: Vendor shall ensure that all vendor information systems that are
susceptible to malware are protected by up-to-date anti-malware software.
25. Wireless Access Control: Vendor shall ensure that the Vendor’s wireless
network access is protected, including at a minimum:
a) All wireless network access should be encrypted
b) All wireless network access to the production network should be
authenticated using multi-factor authentication such as machine
certificates
c) Wireless network access for personal devices and guest access should be
segregated from the production network
26. Patching: Vendor shall evaluate, test, and apply patches to vendor information
systems in a timely fashion according to their risk.
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27. Backup and Recovery: Vendor shall implement a backup and recovery process
designed to ensure that the vendors data can be recovered in the event of
unexpected loss.
PROTECTIVE TECHNOLOGY
28. Logging: Vendor shall ensure that security event logging requirements been
defined and that all of the vendors information systems are configured to meet
logging requirements.
29. Intrusion Detection: Vendor shall deploy intrusion detection or prevention
systems at the Vendor’s network perimeter.
30. Denial of Service Protection: Vendor shall deploy control to detect and mitigate
denial of service attacks against Vendor networks and information systems used
to provide services to the City.
SECURITY CONTINUOUS MONITORING
31. Security Monitoring: Vendor shall deploy automated tools to collect, correlate,
and analyze security event logs from multiple sources, and monitor them for
suspected security incidents on Vendor networks and information systems used
to provide services to the City.
32. Vulnerability Assessments: Vendor shall conduct vulnerability assessments
against all Vendor internet-facing information systems on a regular basis.
33. Penetration Testing: Vendor shall perform penetration tests on all vendor web
applications and services used to provide services to the City, in accordance with
standard penetration testing methodologies, on a regular basis, no less often
than annually.
Cyber Insurance
34. Technical Errors & Omissions – Notwithstanding anything to the contrary in the
parties’ agreement, Vendor shall obtain and maintain technical errors and
omission insurance through the entire term of the contract where the City is using
the Vendor’s platform for processing and data storage/transmission and shall be
in an amount not less than $3,000,000.00 per claim for contracts of $500,000.00
or less and not less than $5,000,000.00 per claim for contracts of more than
$500,000.00. The insurance shall cover all acts, errors, omissions, negligence,
including infringement of intellectual property (except patent and trade secret), in
the performance of services for or on behalf of the City hereunder. Vendor’s
policy shall further provide Data Security & Privacy “Cyber” coverage (including
coverage for unauthorized access and use, failure of security, breach of
confidential information, of privacy perils, as well as breach mitigation costs and
regulatory coverage). Such insurance shall be maintained in full force at all times
during the term of the agreement and for a period of two years thereafter for
services completed during the term of the agreement. The City shall be given at
least 30 days’ notice of the cancellation or expiration of the aforementioned
insurance for any reason.
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35. Professional Liability - Notwithstanding anything to the contrary in the parties’
agreement, Vendor shall obtain and maintain Professional Liability insurance
where the City is using the Vendors professional services and the Vendor has
direct access City data and shall be in an amount not less than $3,000,000.00
per claim for contracts of $500,000.00 or less and not less than $5,000,000.00
per claim for contracts of more than $500,000.00, covering all acts, errors,
omissions, negligence, and including infringement of intellectual property (except
patent and trade secret) in the performance of services for or on behalf of the
City of Colorado Springs (City) hereunder. Vendor’s policy will provide for Data
Security & Privacy “Cyber” coverage (including coverage for unauthorized access
and use, failure of security, breach of confidential information, of privacy perils,
as well as breach mitigation costs and regulatory coverage). Such insurance
shall be maintained in force at all times during the term of the agreement and for
a period of two years thereafter for services completed during the term of the
agreement. The City shall be given at least 30 days’ notice of the cancellation or
expiration of the aforementioned insurance for any reason.
INFORMATION SECURITY INCIDENT MANAGEMENT
36. Incident Response: Vendor shall develop, implement, and maintain an
information security incident response process and will test the process on a
regular basis, no less often than annually.
37. Breaches: Vendor shall provide written notice to the City of any unauthorized
access, acquisition, or disclosure of City data or information systems.
Additionally, the Vendor shall provide written notice to the City of any
unauthorized access or acquisition of vendor information systems that could
negatively impact CIA of City data or operations.
38. Reporting:
a. The Vendor shall provide notice in accordance with Subsection (b), to the
City within 18 hours of awareness of any security breach that has or may
negatively impact City data and/or information systems to allow the City to
meet Federal and State reporting requirements.
b. Reporting delivery shall be made verbally and in writing to the City’s Chief
Information Security Officer (CISO). The following reporting methods
must both be executed:
i. Encrypted electronic mail with a Subject line of “COCS Breach
Notification” sent to: ITCyberSecurity@ColoradoSprings.gov
ii. Voice call to the IT Service Desk: 719-385-5831
c. Initial report, the following minimum data shall be provided:
i. Details of the event that caused the breach
ii. Whether the breach involved City data exposure, scanning,
exfiltration, destruction/modification, or other misuse or
misappropriation of City data of any classification.
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iii. The amount and nature of the City data involved in the breach
iv. The entity, if known, that gained access to City data or information
systems
v. Initial plan to contain breach
d. Follow-up and Closure reports, the following minimum data shall be
provided:
i. Any updated details to the information provided in the initial report.
ii. Validation that the breach has been confirmed actual, false positive,
or benign.
iii. Updated containment and resolution plan
iv. Final root cause analysis (RCA) and documented impact to the
City.
39. Digital Forensics and Incident Response (DFIR): In the event of a breach, the
Vendor shall fully cooperate and support the City through via data or manpower
resources.
Payment Card Industry (PCI) Data Security Standard (DSS) Compliance
40. As an order of preference, Vendor solutions should be fully compliant with the
PCI DSS with no requirement for the City to implement any PCI DSS controls. If
installed on City networks or infrastructure, the Vendor solution shall be PCI DSS
Point-to-Point Encryption (P2PE) compliant.
41. Report of Compliance (RoC): For all solutions that are consumed without any
City responsibility to implement PCI DSS controls, Vendors shall provide City
Finance with a RoC. The RoC shall be sent to:
a. City Finance at: accountants@coloradosprings.gov
b. Questions or follow-up delivery confirmation can be called into 719-3855224
42. Self-Assessment Questionnaire (SAQ): In the event the City is required to
provide any PCI DSS required SAQ in relation to a Vendor’s solution, the Vendor
shall support the completion of the SAQ where applicable.
Vulnerability and Audit Mitigation
43. The City reserves the right to request audit results or the attestation that specific
audits have been conducted and mitigation actions have been completed. For
open findings, the City reserves the right to request attestation that the findings
have proper mitigation controls in place or a resolution roadmap.
44. For applicable vulnerabilities released as a common vulnerabilities and
exposures (CVE) 10 or as an emergency directive from the CISA, Vendor shall
provide a statement of resolution or an executable mitigation plan within 15
calendar days of the CVE or CISA release.
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Contract completion or termination
45. Within 30 calendar days of contract termination, the Vendor shall deliver to the
City, a signed attestation of completion of the following actions:
a. Vendor shall return all City data to the City in a structured and secure
digital format compatible with City information systems and technology
standards.
b. Vendor shall delete all City technology credentials retained in or stored in
any Vendor-owned systems at termination of City contract.
c. All connections made to the City network or information systems shall be
terminated at termination of City contract.
d. All City data residing on any Vendor owned systems is fully and
completely removed and returned to the City or destroyed beyond
restoration with industry standard destruction practices.
Exception Requests
-

Depending on vendor provided justification, the City may accept the risk of
removing some requirements.
Vendor shall provide a written request for City review. Submit change requests
to City Procurement to start review process. If approved, changes will be made
and accepted by City and Vendor signatures below.
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EXHIBIT 11 TERMS AND CONDITIONS
1. Acceptance-Agreement. Contractor's commencement of work on the goods subject to
this purchase order or shipment of such goods, whichever occurs first, shall be deemed
an effective mode of acceptance of this purchase order. Any acceptance of this
purchase order is limited to acceptance of the express terms contained on the face and
back hereof. Any proposal for additional or different terms or any attempt by Contractor
to vary in any degree any of the terms of this offer in Contractor's acceptance is hereby
objected to and rejected, but such proposals shall not operate as a rejection of this offer
unless such variances are in the terms of the description, quantity, price or delivery
schedule of the goods, but shall be deemed a material alteration thereof, and this offer
shall be deemed accepted by Contractor without said additional or different terms. If this
purchase order shall be deemed an acceptance of a prior offer by Contractor, such
acceptance is limited to the express terms contained on the face and on the back
hereof. Additional or different terms or any attempt by Contractor to vary in any degree
any of the terms of this purchase order shall be deemed material and are objected to
and rejected, but this purchase order shall not operate as a rejection of the Contractor's
offer unless it contains variances in the terms of the description, quantity, price or
delivery schedule of the goods.
2. Termination for Convenience of the City. City reserves the right to terminate this
order or any part hereof for its sole convenience. In the event of such termination,
Contractor shall immediately stop all work hereunder, and shall immediately cause any
of its suppliers or subcontractors to cease such work. Contractor shall be paid a
reasonable termination charge consisting of a percentage of the order price reflecting
the percentage of the work performed prior to the notice of termination. The City may
terminate the Agreement at any time if it is found that reasons beyond the control of
either the City or Contractor make it impossible or against the City's interest to complete
the Agreement. Contractor shall not be paid for any work done after receipt of the notice
of termination, nor for any costs incurred by Contractor's suppliers or subcontractors
which Contractor could reasonably have avoided.
3. Termination for Cause. The City may also terminate this order or any part hereof for
cause in the event of any default by the vendor, or if the vendor fails to comply with any
of the terms and conditions of this offer. Late deliveries, deliveries of products which are
defective or which do not conform to this order, and failure to provide the City, upon
request, of reasonable assurances of future performance shall all be causes allowing
the City to terminate this order for cause. In the event of termination for cause, the City
shall not be liable to Contractor, for any amount, and Contractor shall be liable to the
City for any and all damages, sustained by reason of the default which gave rise to the
termination.
4. Warranty. Contractor expressly warrants that all goods or services furnished under
this Agreement shall conform to all specifications and appropriate standards, will be
new, and will be free from defects in material or workmanship. Contractor warrants that
all such goods or services will conform to any statements made on the containers or
labels or advertisements for such goods, or services, and that any goods will be
adequately contained, packaged, marked and labeled. Contractor warrants that all
goods or services furnished hereunder will be merchantable, and will be safe and
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appropriate for the purpose for which goods or services of that kind are normally used. If
Contractor knows or has reason to know the particular purpose for which the City
intends to use the goods or services, Contractor warrants that such goods or services
will be fit for such particular purpose. Contractor warrants that goods or services
furnished will conform in all respects to samples. Inspection, test, acceptance or use of
the goods or services furnished hereunder shall not affect the Contractor's obligation
under this warranty and such warranties shall survive inspection, test, acceptance and
use. Contractor's warranty shall run to the City, its successors, assigns and customers,
and users of products sold by the City. Contractor agrees to replace or correct defects
of any goods or services not conforming to the foregoing warranty promptly without
expense to the City, when notified of such nonconformity by the City, provided the City
elects to provide Contractor with the opportunity to do so. In the event of failure of
Contractor to correct defects in or replace nonconforming goods or services promptly,
the City, after reasonable notice to Contractor, may make such corrections or replace
such goods and services and charge Contractor for the cost incurred by the City in
doing so.
5. Force Majeure. In the event of either party being rendered unable wholly, or in part,
by force majeure to carry out its obligations under this Agreement, then on such party’s
giving notice and full particulars of such force majeure in writing to the other party as
soon as possible after the occurrence of the cause relied on, the obligation of the party
giving such notice, so far as it is affected by force majeure, shall be suspended during
the continuance of any inability so caused, but for no longer period, and such cause
shall, as far as possible, be remedied with all reasonable dispatch. The term “force
majeure” as employed herein shall mean acts of the public enemies, wars, blockages,
insurrections, landslides, earthquakes, fires, and floods.
6. Patents. Contractor agrees upon receipt of notification to promptly assume full
responsibility for defense of any suit or proceeding which may be brought against the
City or its agents, customers, or other vendors, for alleged patent infringement, as well
as for any alleged unfair competition resulting from similarity in design, trademark or
appearance of goods, or services furnished hereunder, and Contractor further agrees to
indemnify the City, its agents and customer against any and all expenses, losses,
royalties, profits and damages including court costs and attorney's fees resulting from
any such suit or proceeding, including any settlement. The City may be represented by
and actively participate through its own counsel in any such suit or proceeding if it so
desires, and the costs of such representation shall be paid by Contractor.
7. Insurance. In the event that Contractor's objections hereunder require or contemplate
performance of services by Contractor's employees, or persons under contract to
Contractor, to be done on the City's property, or property of the City's customers, the
Contractor agrees that all such work shall be done as an independent contractor and
that the persons doing such work shall not be considered employees of the City.
Contractor shall maintain all necessary insurance coverages, including public liability
and workers’ compensation insurance. Contractor shall indemnify and hold harmless
and defend the City from any and all claims or liabilities arising out of the work covered
by this paragraph.
8. Indemnification. Contractor shall defend, indemnify and hold harmless the City
against all damages, claims or liabilities and expenses (including attorney's fees) arising
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out of or resulting in any way from any defect in the goods or services purchased
hereunder, or from any act or omission of Contractor, its agents, employees or
subcontractors. This indemnification shall be in addition to the warranty obligations of
Contractor.
9. Changes. The funds appropriated for this Contract are equal to or exceed the
awarded contract amount.
a. The Contractor and the City agree and acknowledge as a part of this Contract, that
no change order or other form or order or directive may be issued by the City which
requires additional compensable work to be performed, which work causes the
aggregate amount payable under the contract to exceed the amount appropriated for
this Contract as listed above, unless the Contractor has been given a written assurance
by the City that lawful appropriations to cover the costs of the additional work have been
made or unless such work is covered under a remedy-granting provision in this
Contract.
b. The Contractor and the City further agree and acknowledge as a part of this Contract
that no change order or other form or order or directive which requires additional
compensable work to be performed under this Contract shall be issued by the City
unless funds are available to pay such additional costs, and, regardless of any remedygranting provision included within this Contract, the Contractor shall not be entitled to
any additional compensation for any additional compensable work performed under this
Contract, and expressly waives any rights to additional compensation, whether by law
or equity, unless prior to commencing the additional work, the Contractor was given a
written change order describing the additional compensable work to be performed, and
setting forth the amount of compensation to be paid, which change order was signed by
the authorized City representative. It is the Contractor's sole responsibility to know,
determine, and ascertain the authority of the City representative signing any change
order under this Contract.
c. The City shall have the right at any time to make changes in drawings, designs,
specifications, materials, packaging, time and place of delivery and method of
transportation. If any such changes cause an increase or decrease in the cost, or the
time required for the performance, an equitable adjustment shall be made and this
Agreement shall be modified in writing accordingly. Contractor agrees to accept any
such changes subject to this paragraph.
10. Inspection/Testing. Payment for the goods delivered hereunder shall not constitute
acceptance thereof. The City shall have the right to inspect such goods and to reject
any or all of said goods which are in the City's judgment defective or nonconforming.
Goods rejected and goods supplied in excess of quantities called for herein may be
returned to Contractor at its expense and, in addition to the City's other rights, the City
may charge Contractor all expenses of unpacking, examining, repacking and reshipping
such goods. In the event the City receives goods whose defects or nonconformity is not
apparent on examination, the City reserves the right to require replacement, as well as
payment of damages. Nothing contained in this purchase order shall relieve in any way
the Contractor from the obligation of testing, inspection and quality control.
11. Entire Agreement. This purchase order, and any documents referred to on the face
hereof, constitute the entire agreement between the parties.
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12. Assignments and Subcontracting. No part of this order may be assigned or
subcontracted by the Contractor without prior written approval of the City.
13. Setoff. All claims for money due or to become due from the City shall be subject to
deduction or setoff by the City by reason of any counterclaim arising out of this or any
other transaction with Contractor.
14. Shipment. If in order to comply with the City's required delivery date it becomes
necessary for Contractor to ship by a more expensive way than specified in this
purchase order, any increased transportation costs resulting therefrom shall be paid for
by Contractor unless the necessity for such rerouting or expedited handling has been
caused by the City.
15. Waiver. The City's failure to insist on performance of any of the terms or conditions
herein or to exercise any right or privilege or the City's waiver of any breach hereunder
shall not thereafter waive any other terms, conditions, or privileges, whether of the same
or similar type.
16. Delivery and Taxes. Time is of the essence of this Contract, and if delivery of items
or rendering of services is not completed by the time promised, the City reserves the
right without liability in addition to its other rights and remedies to terminate this Contract
by notice effective when received by Contractor as to items not yet shipped or services
not yet rendered and to purchase substitute items or services elsewhere and charge
Contractor with any loss incurred. The Contractor shall pay all sales and use taxes
required to be paid to the State of Colorado on the work covered by this Agreement.
The Contractor shall execute and deliver and shall cause his subcontractors to execute
and deliver to the City, certificates as required, to permit the City to make application for
refunds of said sales and use taxes as applicable. The City is a municipal corporation
and therefore, not subject to state and local sales tax, use tax, or federal excise taxes.
17. Limitation on the City's Liability - Statute of Limitations. In no event shall the City be
liable for anticipated profits or for incidental or consequential damages. The City's
liability on any claim of any kind for any loss or damage arising out of or in connection
with or resulting from this Agreement or from the performance or breach thereof shall in
no case exceed
the price allocable to the goods or services or unit thereof which gives rise to the claim.
The City shall not be liable for penalties of any description. Any action resulting from
any breach on the part of the City as to the goods or services delivered hereunder must
be commenced within one year after the cause of action has accrued.
18. Interpretation and Integration. No amendment or modification of this Agreement
shall be valid unless expressed in writing and executed by the parties hereto in the
same manner as the execution of this contract. This is a completely integrated
agreement and contains the entire agreement of the parties, and any prior written or
oral agreements which are different from the terms, conditions and provisions of this
Agreement shall be of no effect and shall not be binding upon either party. This
Agreement and its provision shall be binding upon and to the benefit of the parties and
their respective successors or assignees.
19. Intellectual Property Rights. The Parties hereby agree, and acknowledge, that all
products, items, writings, designs, models, examples, or other work product of the
Contractor produced pursuant to this Contract are works made for hire, and that the City
owns, has, and possesses any and all ownership rights and interests to any work
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products of the Contractor made under this Contract, including any and copyrights,
trademark, or patent rights, and that compensation to the Contractor for Agreement and
acknowledgement of this intellectual property right section of this Contract is included in
any compensation or price whatsoever paid to the Contractor under this Contract. It is
the intent of the parties that the City shall have full ownership and control of the
Contract’s work products produced pursuant to this Contract, and the Contractor
specifically waives and assigns to the City all rights which Contractor may have under
the 1990 Visual Artists Rights Act, federal, and state law, as now written or later
amended or provided. In the event any products, items writing, designs, models,
examples, or other work product produced pursuant to this Contract is deemed by a
court of competent jurisdiction not to be a work for hire under federal copyright laws, this
intellectual property rights provision shall act as an irrevocable assignment to the City
by the Contractor of any and all copyrights, trademark rights, or patent rights in the
Contractor’s products, items writings, designs, models, examples, or other work product
produced pursuant to this Contract, including all rights in perpetuity. Under this
irrevocable assignment, the Contractor hereby assigns to the City the sole and
exclusive right, title, and interest in and to the Contractor’s products, items writings,
designs, models, examples, or other work product produced pursuant to this Contract,
without further consideration, and agrees to assist the City in registering and from time
to time enforcing all copyrights and other rights and protections relating to the
Contractor’s products, items writings, designs, models, examples, or other work product
in any and all countries. It is the Contractor’s specific intent to assign all right, title, and
interest whatsoever in any and all copyright rights in the Contractor’s products, items
writings, designs, models, examples, or other work product produced pursuant to this
Contract, in any media and for any purpose, including all rights of renewal and
extension, to the City. To that end, the Contractor agrees to execute and deliver all
necessary documents requested by the City in connection therewith and appoints the
City as Contractor’s agent and attorney-in-fact to act for and in Contractor’s behalf and
stead to execute, register, and file any such applications, and to do all other lawfully
permitted acts to further the registration, prosecution, issuance, renewals, and
extensions of copyrights or other protections with the same legal force and effect as if
executed by the Contractor; further, the parties expressly agree that the provisions of
this intellectual property rights section shall be binding upon the parties and their heirs,
legal representatives, successors, and assigns. Further, Contractor shall indemnify and
hold the City harmless from any and all claims or actions brought against the City with
regard to intellectual property rights which may result from any work product produced
under this Contract.
20. Appropriation Of Funds. This Agreement is expressly made subject to the limitations
of the Colorado Constitution and Section 7-60 of the Charter of the City of Colorado
Springs. Nothing herein shall constitute, nor be deemed to constitute, the creation of a
debt or multi-year fiscal obligation or an obligation of future appropriations by the City
Council of Colorado Springs, contrary to Article X, § 20, Colo. Const., or any other
constitutional, statutory, or charter debt limitation. Notwithstanding any other provision
of this Agreement, with respect to any financial obligation of the City which may arise
under this Agreement in any fiscal year after the year of execution, in the event the
budget or other means of appropriation for any such year fails to provide funds in
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sufficient amounts to discharge such obligation, such failure (i) shall act to terminate this
Agreement at such time as the then-existing and available appropriations are depleted,
and (ii) neither such failure nor termination shall constitute a default or breach of this
Agreement, including any sub-agreement, attachment, schedule, or exhibit thereto, by
the City. As used herein, the term “appropriation” shall mean and include the due
adoption of an appropriation ordinance and budget and the approval of a Budget Detail
Report (Resource Allocations) which contains an allocation of sufficient funds for the
performance of fiscal obligations arising under this Agreement.
21. Compliances. In the conduct of the services/work of the supplies, equipment or
materials contemplated hereunder, the Contractor shall comply with all applicable state,
federal and local law, rules and regulations, technical standards or specifications issued
by the City. Contractor must qualify for and obtain any required licenses prior to
commencement of work.
22. Independent Contractor. In the performance of the obligations under this
Agreement, the parties agree Contractor is at all times acting and performing as an
independent contractor. The City shall neither have, nor exercise, any control or
direction over the manner and means by which Contractor performs its obligations,
except as otherwise stated in this Agreement. Contractor understands and agrees that
its employees are not City employees. Contractor is solely responsible for payment of
salaries, wages, payroll taxes, unemployment benefits or any other form of
compensation for
benefit to its employees under this Agreement. Further, it is expressly understood and
agreed that Contractor employees are not entitled to any City payroll, insurance,
unemployment, workers’ compensation, retirement, or any other benefits.
23. Compliance With Immigration And Control Act. Contractor certifies that Contractor
shall comply with the provisions of C.R.S. Sec. 8-17.5-101 et seq. Contractor shall not
knowingly employ or contract with an illegal alien to perform work under this Contract or
enter into a contract with a subcontractor that fails to certify to Contractor that the
subcontractor shall not knowingly employ or contract with an illegal alien to perform
work under this Contract. Contractor represents, warrants, and agrees that it (i) has
confirmed that it does not employ any illegal aliens, either through participation in the
eVerify program administered by the Social Security Administration and Department of
Homeland Security or by means of the Colorado Department of Labor program, and (ii)
otherwise will comply with the requirements of C.R.S. Sec. 8-17.5-102(2)(b). Contractor
will comply with all reasonable requests made in the course of an investigation under
C.R.S. Sec. 8-17.5-102 by the Colorado Department of Labor and Employment. If
Contractor fails to comply with any requirement of this provision or C.R.S. Sec. 8-17.5101 et seq., the City may terminate this contract for breach.
24. Law. This Agreement is subject to and shall be interpreted under the law of the
State of Colorado, and the Charter, City Code, Ordinances, Rules and Regulations of
the City of Colorado Springs, Colorado, a Colorado Home Rule City. Court jurisdiction
and venue shall exclusively be in the Colorado District Court for El Paso County,
Colorado.
25. Books of Account and Auditing. The Contractor shall make available to the City, if
requested, true and complete records which support billing statements, reports,
performance indices, and all other related documentation. The City’s authorized
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representatives shall have access during reasonable hours to all records, which are
deemed appropriate to auditing billing statements, reports, performance indices, and all
other related documentation. The Contractor agrees that it will keep and preserve for at
least seven (7) years all documents related to the Contract which are routinely
prepared, collected or compiled by the Contractor during the performance of this
Contract.
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SECTION IV – SCHEDULES
Schedule A
Schedule B
Schedule C
Schedule D

1145 Transit Dr. Permit Set Plans from Installation Project Work
Post Charger Installation and Hardware Manual
Power Cabinet Installation and Hardware Manual
Sample Wiring Diagrams
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SCHEDULE A

1145 TRANSIT DR. PERMIT SET PLAN FROM INSTALLATION
PROJECT WORK
FOLLOWS THIS PAGE
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BUS

RUN IN CONDUIT. "MC" AND "AC" CABLING SHALL BE INSTALLED PER NATIONAL ELECTRICAL CODE AND LOCAL BUILDING
DEPARTMENT REQUIREMENTS. USE APPROVED TYPE COUPLINGS AND CONNECTORS. PROVIDE CONDUIT SUPPORTS AS
REQUIRED BY THE NATIONAL ELECTRICAL CODE AS A MINIMUM. PRE-MANUFACTURED CABLE ASSEMBLIES SHALL NOT BE
PERMITTED.

TYPE

DESCRIPTION

BKR

4. INTERIOR CONDUIT SHALL BE ELECTRICAL METALLIC TUBING WITH SET SCREW FITTINGS.

-

7. CONDUIT SUBJECT TO VIBRATION OR WHERE USED FOR MECHANICAL EQUIPMENT CONNECTIONS SHALL BE PVC JACKETED
FLEXIBLE METAL CONDUIT.

MBH-3 (EXISTING)

11. IN THE EVENT THAT ADDITIONAL INFORMATION IS REQUIRED DURING CONSTRUCTION, REQUEST SUCH INFORMATION
FROM THE ENGINEER IN WRITING PRIOR TO PERFORMING RELATED WORK. THE REQUEST FOR INFORMATION SHALL
INCLUDE AN EXPLANATION OF THE INFORMATION REQUIRED INCLUDING REFERENCES TO RELATED PORTIONS OF THE
DOCUMENTS AND CONTRACTOR'S RECOMMENDATIONS.
12. THE TERM "PROVIDE" SHALL MEAN FURNISH AND INSTALL ITEMS OR SYSTEMS IN ACCORDANCE WITH PLANS AND
SPECIFICATIONS.
13. INSTALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS UNLESS LOCAL
CODES OR REGULATIONS TAKE PRECEDENCE.
14. PROVIDE APPURTENANCES AND CONSUMABLES AS REQUIRED.
15. WORK SHALL CONFORM TO BASE BUILDING SPECIFICATIONS EXCEPT AS AMENDED BY THESE SPECIFICATIONS.
CONTRACTOR SHALL VERIFY EXISTING CIRCUITS PRIOR TO STARTING WORK.

15. EQUIPMENT SHALL BE GROUNDED IN ACCORDANCE WITH NATIONAL ELECTRICAL CODE. A SEPARATE EQUIPMENT
GROUNDING CONDUCTOR SHALL BE INSTALLED WITH ALL FEEDER AND BRANCH CIRCUITS CONDUCTORS. GROUND
WIRES SHALL BE COPPER.

17. CIRCUIT BREAKERS SHALL BE THERMAL-MAGNETIC, QUICK-MAKE, QUICK-BREAK, TRIP-FREE AND TRIP INDICATING.
MULTI-POLE CIRCUIT BREAKERS SHALL BE EQUIPPED WITH AN INTERNAL COMMON TRIP MECHANISM. CIRCUIT BREAKERS
SHALL BE OF SAME MANUFACTURER AS PANELBOARD OR DISCONNECTING DEVICE.

EXECUTION
1. ELECTRICAL CONTRACTOR SHALL USE #10 AWG CU WIRE WHEN LENGTH OF CONDUCTOR EXCEEDS 75 FEET FOR 120 VOLT,
20 AMP CIRCUITS AND 150 FEET FOR 277 VOLT, 20 AMP CIRCUITS. SIZE CONDUCTORS FOR MINIMUM VOLTAGE DROP
ALLOWED PER THE NATIONAL ELECTRICAL CODE.
2. ELECTRICAL CONTRACTOR SHALL USE #8 AWG CU WIRE WHEN LENGTH OF CONDUCTOR EXCEEDS 150 FEET FOR 120 VOLT,
20 AMP CIRCUITS AND 300 FEET FOR 277 VOLT, 20 AMP CIRCUITS. SIZE CONDUCTORS FOR MINIMUM VOLTAGE DROP
ALLOWED PER THE NATIONAL ELECTRICAL CODE.
3. NEUTRALS, RACEWAYS, AND NON-CURRENT CARRYING PARTS OF ELECTRICAL EQUIPMENT AND ASSOCIATED
ENCLOSURES SHALL BE GROUNDED IN FULL ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE. PROVIDE HARD
WIRED GROUND CONNECTIONS TO ALL DEVICES AND SEPARATE INSULATED GROUND WIRE CONTINUOUS IN EACH
CIRCUIT (#12 AWG CU MINIMUM "GREEN" TRACER GROUND).

5. ALL CONDUITS PENETRATING A ONE HOUR FIRE RATED WALL OR CEILING SHALL BE FIRE STOPPED WITH A U.L. LISTED FIRE
STOPPING COMPOUND SEALANT.

18. PAY FOR ALL ELECTRICAL PERMITS, LICENSES AND CONSTRUCTION FEES.

6. COORDINATE ALL INTERCONNECTIONS TO AND BETWEEN NEW AND EXISTING SYSTEMS INCLUDING, BUT NOT LIMITED TO:
POWER, LIGHTING, FIRE ALARM AND DETECTION, TELEPHONE AND INTERCOM.
7. ALL NEW LIGHT SWITCHES, RECEPTACLE OUTLETS, TELEPHONE OUTLETS, FIRE ALARM DEVICES, AND
COMMUNICATION/DATA OUTLETS SHALL MEET THE REQUIREMENTS FOR AMERICANS WITH DISABILITIES (A.D.A.) AND ANSI
A117.1 REQUIREMENTS FOR MOUNTING HEIGHTS AND ORIENTATIONS, TYPICAL UNLESS OTHERWISE NOTED.
RECEPTACLES SHALL BE A MINIMUM OF 15" A.F.F. AT BOTTOM OF DEVICE AND SWITCHES A MAXIMUM OF 48" A.F.F. AT TOP
OF DEVICE, TYPICAL UNLESS OTHERWISE NOTED.
8. ALL JUNCTION BOX COVERS SHALL BE INDELIBLY LABELED WITH PANEL DESIGNATION AND BRANCH CIRCUIT NUMBER OF
EACH WIRE WITHIN THE JUNCTION BOX.
9. CONDUIT SHALL BE CONCEALED WHERE LOCATED IN FINISHED AREAS, OR ON EXTERIOR OF BUILDING. CONDUITS IN
UNFINISHED OR UTILITY AREAS MAY BE EXPOSED.

22. SCHEDULE SERVICE INTERRUPTIONS IN WRITING WITH OWNER AND BUILDING OCCUPANTS ONE (1) WEEK IN ADVANCE.

10. COORDINATE ROUTING OF EXPOSED CONDUITS WITH ENGINEER PRIOR TO INSTALLATION. CONDUITS SHALL BE ROUTED
PERPENDICULAR OR PARALLEL TO BUILDING LINES.

23. COORDINATE WORK AND POWER OUTAGES WITH BUILDING MANAGEMENT, AFFECTED OWNERS, AND OTHER TRADES.

11. COORDINATE CORE DRILL LOCATIONS WITH BUILDING MANAGEMENT.

24. PROVIDE TEMPORARY ELECTRICAL SERVICE AND POWER FOR CONSTRUCTION. REMOVE ALL TEMPORARY WIRING AFTER
COMPLETION OF CONSTRUCTION.

12. DO NOT DRILL OR SHOOT CONCRETE ANCHORS INTO THE BOTTOM OF CONCRETE STRUCTURAL TEES.

25. COORDINATE BUILDING ELECTRICAL SERVICE REVISIONS AND ADDITIONS WITH LOCAL UTILITY COMPANY.
26. EQUIPMENT REMOVED IS THE PROPERTY OF THE OWNER AND SHALL BE RETURNED TO THE OWNER FOR DISPOSITION.
SALVAGE ALL REMOVED EQUIPMENT FOR OWNER AND STORE IN OWNER DESIGNATED LOCATION. EQUIPMENT NOT
RETAINED BY THE OWNER SHALL BE REMOVED FROM THE SITE BY THE CONTRACTOR.
27. ALL MATERIALS SHALL BE NEW AND BEAR THE "UL" LABEL.
28. REMOVE ALL REFUSE AND WASTE MATERIAL FROM BUILDING DAILY.

T-5 (EXISTING)

100

-

3

BUS CHARGER (NEW)

1

-

1

-

200

0
0

23

0

0

29

0
0

CONNECTED KVA

0

MANUAL PULL STATION

10

-

FOURPLEX RECEPTACLE

12

3 125

CIRCUITING - END CAP

16

-

18

3 100

LINETYPES and LINEWEIGHTS

3 100

28

-

30

3 -

A

B

C

*

125%

*

*

*

*

RECEPTACLE (10KVA OR LESS)

*

*

*

*

100%

*

*

*

*

RECEPTACLE (OVER 10KVA)

*

*

*

*

100%

*

*

*

*

ALL

HVAC/MOTOR

*

*

*

*

100%

*

*

*

*

MOTOR(LARGEST)

*

*

*

*

125%

*

*

*

*

KITCHEN EQUIPMENT

*

*

*

*

100%

*

*

*

*

MISCELLANEOUS

*

*

*

*

100%

*

*

*

*

*

*

*

*

TOTAL KVA

*

*

*

TOTAL AMPERES

*

*

*

GROUND BAR

P

KITCHEN EQUIPMENT

P

#

LIGHTING CONTROL NOTE

WH

M=
M=

1/(1+f)
0.996

PANEL
"LA"

DESCRIPTION

PANEL BOARD

PULLBOX

B

a,b

X wire factor
X
24,296

VS

X voltage]
X
480

FUSED DISCONNECT SWITCH
WITHIN SWITCHBOARD

WATER HEATER

SPARE SWITCH
WITHIN SWITCHBOARD

SWITCHES
SWITCH, SINGLE POLE

CIRCUIT BREAKER

2

SWITCH, DOUBLE POLE

WALL VACANCY SENSOR, DUAL TECH,
SINGLE ZONE, INTEGRAL OVR SWITCH, DIMMING

3

SWITCH, THREE WAY

4

SWITCH, FOUR WAY

WALL VACANCY SENSOR, DUAL TECH,
DUAL ZONE, INTEGRAL OVERRIDE SWITCH,

D

SWITCH, DIMMER

K

SWITCH, KEYED

CEILING VACANCY SENSOR, DUAL TECH,
SINGLE ZONE, POWER PACK;
LV OVERRIDE SWITCHES

P

SWITCH, WITH PILOT LIGHT

TO

SWITCH, THERMAL OVERLOAD

VACANCY SENSOR, DUAL TECH,
a,b CEILING
DUAL ZONE, 2P POWER PACK;

100/3
FUSED DISCONNECT SWITCH

100A
FRN-R
CURRENT TRANSFORMER

LV

SWITCH, LOW VOLTAGE - SEE DRAWING NOTES

SC

LTG SCENE CONTROLLER-SEE DRAWING NOTES

GROUNDING CONNECTION

LV OVERRIDE SWITCHES
OS

WP

CEILING VACANCY SENSOR, SINGLE ZONE,
EXTERIOR RATED, EXTENDED RANGE, PIR

S

S

PA

METER

M

MISCELLANEOUS SYMBOLS
CARD READER, DOUBLE GANG BOX,
3/4" CONDUIT STUB TO ACCESSIBLE CEILING

CR

INTERIOR DAYLIGHT SENSOR

D

MUSIC OR PAGING SPEAKER, DOUBLE GANG,
1/2" CONDUIT STUB TO ACCESSIBLE CEILING

P

PHOTOCELL

T

THERMOSTAT, LINE VOLTAGE
SECURITY CAMERA, DOUBLE GANG BOX,
3/4" CONDUIT STUB TO ACCESSIBLE CEILING

X length
X
5

X
X

Isc(prev)] / [# runs
23,381
/
5

X wire factor
X
20,565

AC
AFF
AL
CU
EWH

X voltage]
X
480

ABOVE COUNTER
ABOVE FINISHED FLOOR
ALUMINUM
COPPER
ELECTRIC WATER HEATER

GFI/GFCI
G; GND
NL
RL

ABBREVIATIONS:
GROUND FAULT CIRCUIT INTERRUPTER
GROUND
NIGHT LIGHT
RELOCATED DEVICE OR EQUIPMENT

SM
T/D
TR
WP

SURFACE MOUNT
TELE/DATA JUNCTION BOX
TAMPER RESISTANT
WEATHER PROOF

APPLICABLE CODE STANDARDS
2015 INTERNATIONAL BUILDING CODE

Isc =
Isc =

SYMBOL

TRANSFORMER

F

WALL VACANCY SENSOR, DUAL TECH,
SINGLE ZONE, INTEGRAL OVERRIDE SWITCH

VS

2015 INTERNATIONAL ENERGY CONSERVATION CODE

2020 NATIONAL ELECTRIC CODE

Isc(prev) x M
23,286

Point #4 - At the 200A Disconnect
f=
f=
f=

[1.732
1.732
0.818

M=
M=

1/(1+f)
0.550

Isc =
Isc =

X length
X
125

X
X

Isc(prev)] / [# runs
23,286
/
1

X wire factor
X
12,843

X voltage]
X
480

"MDC" LOAD CALCULATION
EXISTING 12 MONTH PEAK DEMAND ON EXISTING SERVICE:
104.6 KW (2020-2021)
EXISTING PEAK DEMAND WITH ESTIMATED POWER FACTOR:
104.6 KW / 0.85 PF = 123.1 KVA

Isc(prev) x M
12,810

EXISTING PEAK DEMAND PER N.E.C. 220:
123.1 KVA X 1.25 = 153.9 KVA; 185.2A AT 277/480V, 3PH

Point #5 - At the Bus Charging Unit

NEW LOAD ADDED TO "MDC" THIS CONTRACT: 120kVA, 144.4A
13. MINIMUM WORKING CLEARANCES PER THE LATEST EDITION OF THE NATIONAL ELECTRICAL CODE SHALL BE PROVIDED
AROUND AND IN FRONT OF ALL ELECTRICAL EQUIPMENT.
14. ALL CIRCUIT BREAKER LUGS SHALL BE RATED FOR A MINIMUM OF 75 DEGREE CELSIUS.
15. ALL NEW AND MODIFIED ELECTRICAL EQUIPMENT, SUCH AS SWITCHBOARDS, PANELBOARDS, INDUSTRIAL CONTROL
PANELS, METER SOCKET ENCLOSURES, AND MOTOR CONTROL CENTERS THAT ARE LIKELY TO REQUIRE EXAMINATION,
ADJUSTMENT, SERVICING, OR MAINTENANCE WHILE ENERGIZED SHALL BE FIELD MARKED TO WARN QUALIFIED PERSONS
OF POTENTIAL ELECTRIC ARC FLASH HAZARDS. THE MARKING SHALL BE LOCATED SO AS TO BE CLEARLY VISIBLE TO
QUALIFIED PERSONS BEFORE EXAMINATION, ADJUSTMENT, SERVICING, OR MAINTENANCE OF THE EQUIPMENT.

10.07.21

ONE LINE DIAGRAM SYMBOLS

CURRENT TRANSFORMER

T

Point #3 - At the Main Switchboard "MDC"
[1.732
1.732
0.004

FLOOR TELEPHONE/DATA OUTLET - SEE
DRAWING NOTES

PULLBOX

B

#

Isc(prev) x M
23,381

f=
f=
f=

FLOOR DATA OUTLET - SEE DRAWING NOTES

G = MISCELLANEOUS

a,b

Isc(prev)] / [# runs
25,800
/
5

CABLE TV OUTLET, DOUBLE GANG BOX,
1" CONDUIT STUB TO ACCESSIBLE CEILING

PANEL BOARD

*

VS

6402 S. Troy Circle, Suite 100 (W) 303.936.1633
Centennial, CO 80111
(F) 303.934.3299
info@mep-eng.com
www.mep-eng.com

EMERGENCY POWER OFF PUSH BUTTON

LIGHTING CONTROL SENSORS

X
X

TELEPHONE/DATA OUTLET, DOUBLE GANG BOX,
1" CONDUIT STUB TO ACCESSIBLE CEILING

METER

M

T

Point #2 - At the 1600A CT Cabinet

f=
f=
f=

[1.732
1.732
0.018

M=
M=

1/(1+f)
0.982

Isc =
Isc =

X
X

length
5

X
X

Isc(prev)] / [# runs
12,810
/
1

X wire factor
X
12,843

X voltage]
X
480

ISSUE

NEW TOTAL LOAD "MDC": 185.2A + 144.4A = 329.6A AT 277/480V, 3PH

Isc(prev) x M
12,583

EXISTING LOAD (WASH RECLAIM)

SPD

COLORADO SPRINGS UTILITIES
PAD MOUNTED
UTILITY TRANSFORMER
300kVA, 480/277V, 3 PHASE, 4W
(EXISTING)

T

M

(NEW)
ISC-5 X
(4-#3/0 CU, 1-#6 CU G) 2-1/2"C
(NEW, 5 FT)
(NEW)

NEMA 1

200/3

200A
LPS

(4-#3/0 CU, 1-#6 CU G) 2-1/2"C
(NEW, 125 FT)

C
T

ISC-2 X

ISC-3
X

EXISTING FEEDER
(2 FT)

1200/3
M.C.B.

100/3

225/3

225/3

150/3

60/3

F
ISC-1 X

225/3

125/3

100/3

100/3

200/3
(NEW)

N
G

EXISTING GROUNDING ELECTRODES

ELECTRICAL ONE-LINE DIAGRAM
SCALE: NONE

GND.

GND.

MEP JOB:

21295

DESIGNED:

TJM

CHECKED:

RCC

LEVEL 01

MAIN SWITCHBOARD "MDC"
1600A, 480/277V, 3PH, 4W
65k AIC
(EXISTING)

EXISTING FEEDER
(135 FT)

10-05-21

ELECTRIC
BUS
CHARGING
UNIT

1600A
CT CABINET
(EXISTING)
UTILITY
METER
(EXISTING)

DATE

FOR PERMIT

ISC-4 X

MATERIALS AND EQUIPMENT

3. ALL ELECTRICAL WIRING SHALL BE INSTALLED IN CONDUIT. WRITTEN APPROVAL FROM DESIGN ENGINEER AND PROPERTY
MANAGEMENT FOR THE USE OF "MC" AND "AC" TYPE CABLING. IF APPROVED, "MC" AND "AC" TYPE CABLE SHALL BE
PERMITTED FOR USE IN BRANCH CIRCUIT WIRING FROM JUNCTION BOXES TO DEVICES ONLY. ALL HOME RUNS SHALL BE

GB

MECHANICAL EQUIPMENT

32. PROVIDE UPDATED, COMPLETE AND ACCURATE TYPED PANELBOARD CIRCUIT DIRECTORIES AT THE COMPLETION OF
WORK. CLEARLY LABEL ALL SPACES AND SPARES IN PENCIL. CLEAN EXPOSED PANELBOARD SURFACES AND CHECK
TIGHTNESS OF ELECTRICAL CONNECTIONS. REPLACE DAMAGED CIRCUIT BREAKERS AS REQUIRED AND PROVIDE FILLER
PLATES FOR VACANT SPACES.

2. ALL CONDUCTORS SHALL BE THHN/THWN INSULATED COPPER UNLESS OTHERWISE NOTED ON THE DRAWINGS. #12 AWG
FOR 120 VOLT, 20 AMPERE CIRCUITS, 75 FEET OR LESS; #12 AWG FOR 277 VOLT, 20 AMPERE CIRCUITS, 150 FEET OR LESS
TO FIRST DEVICE, TYPE THHN OR THWN INSULATION. PROVIDE WIRE COLOR CODING AS REQUIRED BY THE NATIONAL
ELECTRICAL CODE. ALL WIRING SHALL BE RUN CONCEALED AND IN EMT CONDUIT. ALL HOMERUNS SHALL BE IN EMT
CONDUIT. ALL EMPTY CONDUITS INDICATED ON THE DRAWINGS SHALL BE SUPPLIED WITH NYLON PULL LINES.

CONTACTOR

#

31. PROVIDE TEST EQUIPMENT AND CONDUCT NECESSARY TESTING TO DETERMINE CONFORMITY WITH EQUIPMENT
SPECIFICATIONS. PERFORM TESTS UNDER OBSERVATION OF OWNER'S REPRESENTATIVE. CORRECT DEFECTS AND
RETEST. COMPLETE TESTS TO SATISFACTION OF OWNER'S REPRESENTATIVE.

1. WIRE AND CABLE SHALL BE MINIMUM NUMBER 12 AWG COPPER WITH THWN OR THHN INSULATION. NUMBER 10 AWG AND
SMALLER WIRE EXCEPT FOR MOTOR CIRCUITS SHALL BE SOLID. LARGER WIRE AND MOTOR CIRCUIT FEEDERS SHALL BE
STRANDED. MOTOR CONNECTIONS SHALL BE WITH STRANDED CONDUCTORS. WIRE AND CABLE SHALL BE AS
MANUFACTURED BY SOUTHWIRE, OR APPROVED EQUIVALENT.

C

*

30. NOTIFY ENGINEER IMMEDIATELY UPON DISCOVERY OF HAZARDOUS MATERIALS.

34. GUARANTEE ELECTRICAL INSTALLATION AND ALL WORK UNDER THIS DIVISION (EXCLUDING LAMPS) FOR A PERIOD OF ONE
YEAR FROM DATE OF FINAL ACCEPTANCE BY OWNER AGAINST ALL EVIDENCE OF IMPERFECT WORKMANSHIP, FAILURE
OR MALFUNCTION OF MATERIALS AND EQUIPMENT. REPLACE WORK FOUND DEFECTIVE WITHIN THIS PERIOD PROMPTLY
AT NO COST TO OWNER.

TIME CLOCK

C

29. LEFT OVER OR REMOVED EQUIPMENT REQUIRING HAZARDOUS WASTE REMOVAL SHALL BE REMOVED FROM THE SITE BY
THE CONTRACTOR UPON COMPLETION OF THE CONSTRUCTION PROJECT AND DISPOSED OF PER EPA REQUIREMENTS.

33. PROVIDE UPDATED LABELING OF ALL NEW AND RELOCATED ELECTRICAL EQUIPMENT IN SCOPE OF WORK INCLUDING, BUT
NOT LIMITED TO, TRANSFORMERS, SWITCHGEAR, SWITCHBOARDS, PANELBOARDS, AND DISCONNECTS TO INDICATE THE
AMPERE RATING, VOLTAGE RATING, PHASE, CONDUCTOR COLOR CODING WITHIN THE EQUIPMENT AND APPLICABLE AIC
RATING.

TC

DRAWING NOTE

25,800

Isc =
Isc =

PP

POWER POLE

#

Point #1 - At The Utility Transformer

1/(1+f)
0.906

DATA OUTLET, DOUBLE GANG BOX,
1" CONDUIT STUB TO ACCESSIBLE CEILING

MOTOR

M

REVISION DELTA

#

Isc CALCULATION - 3 PHASE

M=
M=

FUSED DISCONNECT SWITCH

EPO

VS

X length
X
135

TELECOMMUNICATION SYMBOLS
TELEPHONE OUTLET, DOUBLE GANG BOX,
1" CONDUIT STUB TO ACCESSIBLE CEILING

NOTES and TAGS

1 CIRCUIT REVISED THIS CONTRACT. PROVIDE NEW 200A/3P 65k AIC RATED CIRCUIT BREAKER TO FEED NEW BUS CHARGER.

[1.732
1.732
0.103

SMOKE DETECTOR

NON FUSED DISCONNECT SWITCH

DEMOLITION DEVICES AND FIXTURES
- SMALLER DASHED AND THIN

* REFER TO "MDC" LOAD CALCULATION THIS SHEET FOR ELECTRICAL LOAD JUSTIFICATION

f=
f=
f=

S

FLOOR COMBINATION PWR/DATA FLOOR BOX

EXISTING DEVICES AND FIXTURES
- CONTINUOUS AND THIN

*

Isc =

SPECIAL RECEPTACLE - SEE DRAWING NOTES

TOTAL

C

K = KITCHEN

HEAT DETECTOR

ONE, TWO, and THREE BUTTON PUSH SWITCH

*

M = HVAC / MOTOR

H

NEW CIRCUITING - UNDER FLOOR OR
GRADE - LARGER DASHED AND BOLD

DEMOLITION CIRCUITING - LARGER
DASHED AND THIN

B

R = RECEPTACLE

CLG. MOUNTED FOURPLEX RECEPTACLE

FLOOR MOUNTED POWER FLOOR BOX DEVICE

EXISTING CIRCUITING - CONTINUOUS AND
THIN

BLDGS 1161/1165 (EXISTING)

FIRE SMOKE DAMPER

NEW CIRCUITING - CONTINUOUS AND BOLD

MBH-1 (EXISTING)
-

DUCT DETECTOR

F

DEDICATED FOURPLEX RECEPTACLE

BUS WASH (EXISTING)

*

L = LIGHTING

WALL MOUNTED FIRE HORN/STROBE

CEILING MOUNTED DUPLEX RECEPTACLE

DEMAND KVA

ALL

F

COMBINATION DUPLEX RECEPT / USB OUTLET

CIRCUITING - CONTINUED AS DESIGNATED

A

LEGEND

USB

MBH-2 (EXISTING)

225

LIGHTING/CONTINUOUS

TOTAL KVA

WALL MOUNTED STROBE

NEW AND RELOCATED DEVICES AND
FIXTURES - CONTINUOUS AND BOLD

FACTOR

CEILING MOUNTED FIRE SPEAKER

DUPLEX RECEPTACLE

CIRCUITING - RUN CONCEALED IN FLOOR
OR GRADE

0

TOTAL

F

SIMPLEX RECEPTACLE

REMOTE INDICATOR LAMP

26
0

CEILING MOUNTED FIRE SPEAKER/STROBE

DEDICATED DUPLEX RECEPTACLE

24

0

JUNCTION BOX; J-BOX WITH BLANK COVER

F

CONDUIT RISER - TURNED UP, TURNED
DOWN

22
0

0

3 -

20

27

LOAD TYPE

0

0
0

25
3

0

17
0

6

14

21

1

0

0
0

19

-

0
0

15
3

-

8
0

0

4

C

CIRCUITING - RUN CONCEALED IN WALL
OR CEILING

SPD (EXISTING)

VS

17. WHERE A CONFLICT EXISTS BETWEEN ANY PREVAILING CODES AND WORK INDICATED ON THESE DOCUMENTS, THE MORE
STRINGENT REQUIREMENT SHALL GOVERN.

21. ELECTRICAL CONTRACTOR SHALL RE-USE EXISTING BRANCH CIRCUIT CONDUIT AND WIRING WHERE POSSIBLE. RE-ROUTE
AND EXTEND AS NECESSARY FOR THIS OWNER FINISH CONSTRUCTION. PROVIDE ADDITIONAL NEW CONDUIT, WIRING,
COMPONENTS, AND CONNECTIONS AS REQUIRED FOR COMPLETE AND OPERATIONAL SYSTEMS, TYPICAL.

0

11
13

-

0

60

D

16. FUSES SHALL BE AS INDICATED AND AS MANUFACTURED BY COOPER-BUSSMANN.

16. COMPLY WITH THE LATEST EDITION OF NATIONAL ELECTRICAL CODE, APPLICABLE STATE AND LOCAL CODES,
ORDINANCES AND OSHA REQUIREMENTS.

20. ELECTRICAL CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY CHANGES REQUIRED BY THE BUILDING MANAGEMENT
AND OWNER REPRESENTATIVES. DEMOLITION OR ABANDONING ANY ELECTRICAL AND COMMUNICATIONS CONDUIT,
WIRING, CABLING, OR DEVICE MEANS TO REMOVE IN ITS ENTIRETY. REMOVE UNUSED CONDUITS FROM CEILING SPACES
IN AREAS OF WORK. ABANDONED OUTLET JUNCTION BOXES ARE TO BE REMOVED AND COVERED WITH NEW GYPSUM
BOARD. ABANDONED POKE THRU OUTLETS SHALL HAVE COVER PLATES AND BE FILLED WITH FIRE RATED FOAM SEALANT
TO MAINTAIN FIRE RATING OF FLOOR.

0

9
225

0
0

0

4. ALL FLOOR AND WALL PENETRATIONS WHERE ELECTRICAL DEVICES AND RACEWAY HAVE BEEN REMOVED MUST BE
REPAIRED AND SEALED TO MAINTAIN THE REQUIRED FIRE RATING. CONDUITS PENETRATING FIRE RATED WALLS OR
CEILINGS SHALL BE FIRE STOPPED WITH A U.L. LISTED FIRE STOPPING COMPOUND SEALANT TO MAINTAIN THE REQUIRED
FIRE RATING. FIRE RATED FLOOR AND WALL PENETRATIONS IMMEDIATELY.

19. EXAMINE SITE AND PREMISES PRIOR TO SUBMISSION OF BID. NO ADDITIONAL COMPENSATION WILL BE MADE FOR EXTRA
EXPENSE INCURRED DUE TO FAILURE TO EXAMINE EXISTING SITE CONDITIONS.

2
0

7
3

C

0

J

HOMERUN CIRCUITING DESIGNATION OPEN 277/480V., SOLID 120/208V.

TYPE

FIRE ALARM SYMBOLS

DESCRIPTION

EXISTING
SPACE

10. IN THE EVENT THAT DISCREPANCIES EXIST OR REQUIRED ITEMS OR DETAILS HAVE BEEN OMITTED, NOTIFY THE ENGINEER
IN WRITING OF SUCH DISCREPANCY OR OMISSION AT LEAST THREE DAYS PRIOR TO BID DATE. FAILURE TO DO SO SHALL
BE CONSTRUED AS WILLINGNESS TO SUPPLY NECESSARY MATERIALS AND LABOR REQUIRED FOR THE PROPER
COMPLETION OF THIS WORK. FOR DISCREPANCIES WHICH ARE NOT REPORTED BY CONTRACTOR THE MOST STRINGENT
REQUIREMENT SHALL APPLY.

B

DESCRIPTION

SYMBOL

EXISTING LOAD (BLDGS 1161/1165)

9. IF CONFLICTS ARE DISCOVERED IN CONTRACT DOCUMENTS AS WORK PROGRESSES, A SET OF PRINTS MARKED WITH RED
PENCIL SHOWING RECOMMENDED MODIFICATIONS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL PRIOR TO
INSTALLATION.

0

BKR

POWER SYMBOLS
DESCRIPTION

EXISTING LOAD (MBH-1)

8. DRAWINGS AND SPECIFICATIONS ARE COMPLEMENTARY. WHATEVER IS CALLED FOR IN EITHER IS BINDING AS THOUGH
CALLED FOR IN BOTH. THE MORE STRINGENT REQUIREMENTS SHALL GOVERN.

CIR

5

225

-

8. CONDUIT IN AIR PLENUMS SHALL BE RIGID METAL CONDUIT OR ELECTRICAL METALLIC CONDUIT. CONDUIT USED FOR
MECHANICAL EQUIPMENT CONNECTIONS SHALL BE FLEXIBLE METAL CONDUIT.

14. FIRE RESISTIVE WALLS AND OPENINGS MAY HAVE OPENINGS FOR STEEL ELECTRICAL OUTLET BOXES NOT EXCEEDING 16
SQUARE INCHES IN AREA, PROVIDED THE AGGREGATE AREA OF SUCH OPENINGS IS NOT MORE THAN 100 SQUARE
INCHES FOR ANY 100 SQUARE FEET OF WALL, TYPICAL.

CIRCUITING

A.I.C. 65,000

LOAD (VA/PHASE)

1
3

-

13. PROVIDE 4" SQUARE (DOUBLE GANG) JUNCTION BOX WITH SINGLE GANG PLASTER RING FOR ALL NEW COMBINATION
TELEPHONE/DATA OUTLETS SHOWN ON PLANS. STUB 1" EMPTY CONDUIT UP TO 6" ABOVE ACCESSIBLE CEILING WITH
PULL WIRE IN CONDUIT AND PLASTIC BUSHINGS ON CONDUIT ENDS. ALL COMMUNICATION DEVICES AND WIRING FOR THE
OWNER'S COMMUNICATION SYSTEM SHALL BE INSTALLED BY THE OWNER'S VENDOR UNDER SEPARATE CONTRACT.
COORDINATE EXACT REQUIREMENTS AND OUTLET LOCATIONS WITH ENGINEERURAL PLANS PRIOR TO ROUGH IN,
TYPICAL.

ELECTRICAL SYMBOLS LEGEND

EXISTING LOAD (BUS WASH BLOWERS)

7. IT IS THE INTENT OF THESE DOCUMENTS TO RESULT IN A COMPLETE ELECTRICAL INSTALLATION IN COMPLETE
ACCORDANCE WITH APPLICABLE CODES AND ORDINANCES. THE DRAWINGS ARE DIAGRAMMATIC IN CHARACTER AND DO
NOT NECESSARILY INDICATE EVERY REQUIRED JUNCTION BOX, PULL BOX, FITTING, ETCETERA. ITEMS NOT SPECIFICALLY
MENTIONED IN THE SPECIFICATION OR NOTED ON THE DRAWINGS, BUT WHICH ARE OBVIOUSLY NECESSARY TO MAKE A
COMPLETE WORKING INSTALLATION, SHALL BE INCLUDED.

CIR

100

MBH-4 (EXISTING)

12. WIRING DEVICES SHALL BE SPECIFICATION GRADE; 20 AMP FOR GENERAL APPLICATION, 20 AMP OR GREATER FOR
DEDICATED CIRCUITS AND AS REQUIRED BY CIRCUIT LOAD. LEVITON #5362 RECEPTACLES, 5362-IG (ORANGE) ISOLATED
GROUND RECEPTACLES, and #1221 SWITCHES (OR EQUAL). COLOR TO MATCH EXISTING BUILDING STANDARD OR
PROVIDE (WHITE) UNLESS OTHERWISE NOTED. PROVIDE MATCHING COLOR NYLON DEVICE PLATES FOR ALL DEVICES.
ELECTRICAL CONTRACTOR SHALL VERIFY ALL DEVICES WITH ENGINEERURAL PLANS AND OWNER BEFORE ORDERING
AND PURCHASING OF MATERIALS, TYPICAL.

W

EXISTING LOAD (MBH-2)

6. WORK SHOWN AS EXISTING CONDITIONS WAS TAKEN FROM OWNER FURNISHED DRAWINGS AND/OR VERIFIED DURING
FIELD SURVEY. MEP IS NOT RESPONSIBLE FOR THE ACCURACY OF ANY INFORMATION OR THE ADEQUACY, SAFETY AND
CONFORMANCE TO CURRENT PREVAILING CODES OF ANY WORK SHOWN AS EXISTING ON THESE DOCUMENTS.

FEED THRU

3

6. CONDUIT IN AREAS SUBJECT TO MECHANICAL INJURY SHALL BE RIGID METAL CONDUIT, GALVANIZED, WITH THREADED
FITTINGS.

11. OUTLET AND JUNCTION BOXES SHALL BE OF PRESSED STEEL AND AS MANUFACTURED BY STEEL CITY, APPLETON, OR
RACO. OUTLET BOXES SHALL BE DOUBLE GANG BOX WITH SINGLE OR DOUBLE GANG TRIM RINGS AS REQUIRED.

4

EXISTING SURGE SUPPRESSION DEVICE

5. EXISTING EQUIPMENT IS SHOWN FOR REFERENCE PURPOSES AND SHALL REMAIN. EXISTING EQUIPMENT NOT SHOWN
SHALL ALSO REMAIN. EXISTING EQUIPMENT TO REMAIN SHALL BE PROTECTED FROM DAMAGE.

1600A

-

5. EXTERIOR CONDUIT SHALL BE RIGID METAL CONDUIT, GALVANIZED, WITH THREADED FITTINGS.

10. CONDUIT IN CONCRETE SLABS SHALL BE SCHEDULE 40 PVC.

PH

EXISTING LOAD (T-5)

4. THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND INDICATE THE GENERAL ARRANGEMENT OF ELECTRICAL WORK.
LOCATIONS ARE APPROXIMATE AND SHALL BE SUBJECT TO MINOR MODIFICATIONS AS DIRECTED BY THE GENERAL
CONTRACTOR AND OWNER REPRESENTATIVES. ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR THE EXACT
FITTING OF ALL MATERIALS, EQUIPMENT, ETC., IN THE BUILDING AND OWNER SPACE. ALL DIMENSIONS SHALL BE
VERIFIED ON THE JOB. ELECTRICAL CONTRACTOR SHALL CUT, CHANNEL, CHASE, AND/OR DRILL FLOORS, WALLS,
PARTITIONS, CEILINGS, OR OTHER SURFACES AS REQUIRED FOR INSTALLATION, SUPPORT, ANCHORAGE, ETC., OF WORK.
PROVIDE X-RAY OF FLOOR PRIOR TO CORE DRILLS. THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR THE
SUBSEQUENT PATCHING WORK.

3

MLO

A
WASH RECLAIM (EXISTING)

9. BELOW GRADE CONDUIT, IN CONTACT WITH EARTH, SHALL BE RIGID METAL CONDUIT OR SCHEDULE 40 PVC. BURY
CONDUIT IN ACCORDANCE WITH NATIONAL ELECTRICAL CODE. CONDUIT STUB-UPS SHALL BE PVC COATED RIGID METAL
CONDUIT.

V

SYMBOL

-

3. ELECTRICAL CONTRACTOR SHALL MAINTAIN ON THE JOB AN UP TO DATE SET OF WORKING DRAWINGS, MARKED UP TO
SHOW ELECTRICAL SYSTEMS AS INSTALLED. PROVIDE OWNER REPRESENTATIVES WITH ONE SET OF REPRODUCIBLES
WITH "AS BUILT" PROJECT RECORD INFORMATION CLEARLY INDICATED. ELECTRICAL CONTRACTOR SHALL OBTAIN AND
PAY FOR ALL LOCAL FEES, PERMITS, AND SERVICES OF INSPECTION AUTHORITIES REQUIRED BY ELECTRICAL WORK FOR
THIS ELECTRICAL CONSTRUCTION.

480

EXISTING LOAD (MBH-3)

2. ELECTRICAL CONTRACTOR SHALL FULLY COORDINATE WITH OWNER REPRESENTATIVES. ALL ELECTRICAL WORK
PERFORMED UNDER THIS CONTRACT SHALL CONFORM WITH LATEST EDITIONS OF THE NATIONAL ELECTRICAL CODE,
UNIFORM BUILDING CODE OR INTERNATIONAL BUILDING CODE, LOCAL BUILDING AND FIRE DEPARTMENT REQUIREMENTS.
PERFORM WORK IN ACCORDANCE WITH REQUIREMENTS OF OWNER REPRESENTATIVES.

X

/

EXISTING LOAD (MBH-4)

1. PRIOR TO SUBMITTING BIDS, THE ELECTRICAL CONTRACTOR SHALL VISIT THE SITE TO VERIFY EXISTING ELECTRICAL
EQUIPMENT CONDITIONS AND DIFFICULTIES THAT WILL AFFECT EXECUTION OF THE WORK. FIELD VERIFY QUANTITIES OF
EXISTING LIGHT FIXTURES, ELECTRICAL DEVICES, COMMUNICATION DEVICES, FIRE ALARM DEVICES, AND ELECTRICAL
EQUIPMENT. NOTIFY THE ENGINEER OF ANY EXISTING CONDITIONS, WHICH MODIFY THE SCOPE OF WORK AS SHOWN ON
THE CONSTRUCTION DOCUMENTS. SUBMISSION OF A BID PROPOSAL WILL BE CONSTRUED AS EVIDENCE THAT SUCH AN
EXAMINATION HAS BEEN MADE AND LATER CLAIMS FOR MOBILIZATION, LABOR, EQUIPMENT, AND/OR MATERIALS
REQUIRED BECAUSE OF DIFFICULTIES ENCOUNTERED WILL NOT BE RECOGNIZED.

SURFACE

MAIN 1200/3
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ABOUT THIS MANUAL
PURPOSE
This manual contains important instructions for the installation, configuration and use of the Depot
Dispenser electric vehicle chargers. From now on, this manual refers to it with the terms

The Depot Dispenser must be connected to a

power cabinets. Please, consult the

specific documentation of all the equipment included in the project. The range of the dispenser depends
on the range of the selected power cabinet.

Power Electronics reserves the right to modify product features.

TARGET AUDIENCE
This manual is intended for qualified customers who will install, configure and operate Depot Dispenser
chargers.
Only qualified technical personnel validated by Power Electronics may install and start up the chargers.

POWER ELECTRONICS CONTACT INFORMATION

2

Power Electronics USA Inc.

Power Electronics España, S.L.

1510 N. Hobson Street, Gilbert,

Polígono Industrial Carrases

Phoenix

R

AZ 85233

46160, Llíria (Valencia)

UNITED STATES OF AMERICA

SPAIN

US Sales: 602-354-4890 / (480) 519-5977

Tel: (+34) 961 366 557 / Fax: (+34) 961 318 201

Fax: (415) 874-3001

Website: www.power-electronics.com

ABOUT

POWER ELECTRONICS

DEPOT DISPENSER

REVISIONS CONTROL
DATE (DD/MM/YYY)
09 / 02 / 2022

REVISION
A

DESCRIPTION
First Edition.

EN

The equipment and technical documentation are periodically updated. Power Electronics reserves the right to modify all or part of the
contents of this manual without previous notice. To consult the most updated information on this product, you may access our website
www.power-electronics.com, where the latest version of this manual can be downloaded. The reproduction or distribution of the
present manual is strictly forbidden unless express authorization from Power Electronics.

REVISIONS
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ACRONYMS
The terms commonly used in the documentation of Power
below.
Please notice this is a general series of terms and it encompasses all our product divisions (industrial,
solar, storage, and electric mobility), thus, some of the following expressions may not apply to this
particular manual.

ACRONYM
AASS

Auxiliary Services

AC

Alternating Current

AI

Analogue Input

AO

Analogue Output

BESS

Battery Energy Storage System

BMS
CCID

Battery Manager Solution
Charge circuit interrupting device

CCL

Charge Current Limit.
Combined charging system charging and communications protocol following the standard IEC
61851-23 Annex CC

CCS

6

MEANING

CHAdeMO

Charging and communications protocol following the standard IEC 61851-23 Annex AA

CPU

Central Processing Unit

DC

Direct Current

DCL
DI

Discharge Current Limit
Digital Input

DSP

Digital Signal Processor

DO

Digital Output

EMS
EV

Energy Management System
Electric Vehicle

FPGA

Programmable device (Field-Programmable Gate Array)

FRU
GFDI

Field Replaceable Unit
Ground Fault Detector Interrupter

GPRS

General Packet Radio Services, a data transmission system

HVAC

Heating, Ventilation, and Air Conditioning

IGBT
IMI

Insulated Gate Bipolar Transistor
Insulation monitoring device

IT

Grid system where the power supply is kept isolated and the electrical equipment system is
grounded.

LOTO
MCB

Lock Out Tag Out
Miniature Circuit Breaker

MPCS

Multi Power Conversion System

MID

Measuring Instrument Directive

MV
PE

Medium Voltage. This term is used to refer to high voltage in general
Ground connection

PI

Proportional and Integral

POI

Point Of Interconnection

PPE

Personal Protection Equipment

PV

Photovoltaic energy

ACRONYMS

POWER ELECTRONICS
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ACRONYM

MEANING

RCD

Residual Current Device

RCM
RFID

Residual Current Monitor
Radio Frequency Identification

SOC

State Of Charge referred to battery

SOH

State Of Health referred to battery. It compares the actual state of the battery to its initial
conditions. It is measured in percentage

STO

Safe Torque Off
Grid system where the power supply is grounded, and the electrical equipment system is brought
to the same ground through the neutral connector.
Grid system where both the power supply and the electrical devices are connected to the ground
via separate connections

TN
TT
UPS

Uninterruptible Power Supply

VSD / VFD

Variable Speed Drive, Variable Frequency Drive. Both terms are used

EN

ACRONYMS
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SAFETY SYMBOLS
Always follow safety instructions to prevent accidents and potential hazards from occurring.
In this manual, safety messages are classified as follows:

WARNING

CAUTION

NOTICE

Identifies potentially hazardous situations where dangerous voltage may be
present, which if not avoided, could result in minor personal injury, serious
injury or death.
Be extremely careful and follow the instructions to avoid the risk of electrical
shocks.
Identifies potentially hazardous situations, which if not avoided, could result
in product damage, or minor or moderate personal injury.
Read the message and follow the instructions carefully.
Identifies important measures to take in order to prevent damage equipment
and warranty lost, as well as encouraging good use and environmental
practices.

Other symbols used in this manual for safety messages are the following:

Hot surface. Be careful and follow the instructions to avoid burns and personal injuries.

Risk of fire. Be careful and follow the instructions to prevent causing an unintentional fire.
Caution, risk of electric shock. Energy storage timed discharge. Wait for the indicated
time to avoid electrical hazards.
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SAFETY INSTRUCTIONS
IMPORTANT!
Read carefully all documentation before handling the equipment and pay special attention to safety
recommendations to maximize the performance of this product and ensure its safe use and installation.
This document covers the most important and frequent potential causes of damage to equipment or
personnel. It is the responsibility of the installer to follow the instructions provided in this manual, follow
good electrical practices and identify all warnings and recommendations before starting up and operating
the power cabinet and the electric vehicle chargers.

EN

WARNING
FIRST CONSIDERATIONS
The operations detailed in this manual can only be performed by qualified personnel.
The condition of qualified personnel referred to in this manual shall be at least the condition that meets
the standards, regulations and safety laws applied to the installation and operation of this equipment.
Read and retain the Hardware and Installation Manual for future reference.
Before assembling the charger, read all instructions, caution signs and other sections of this manual.
Failure to follow these warnings can result in severe electrical shock or death. Pay attention at all times
to prevent possible accidents.
In addition to the recommendations in this manual, local and site-specific safety procedures should
be observed. Additionally, local and national electrical regulations must be followed to avoid personal
injury and/or equipment damage.
The electric vehicle charging system may cause an ELECTRICAL DISCHARGE if the warnings
indicated in this manual are not followed.
Make sure the charger is completely disconnected from the power supply and grounded before
handling or servicing. Otherwise, there is a risk of electric shock. To avoid electrical hazards,
disconnect the input supply, ground the equipment, remove control voltages before performing any tasks,
and ensure that busbars are completely discharged. Warning and safety labels must be properly affixed
to terminals, cabinets and control panels in accordance with local regulations.
When working on electrical installations, always remember to apply the FIVE GOLDEN RULES:
1. Visible shutdown of all live sources.
2. Mechanical locking of all cutting elements.
3. Verify the absence of voltage by using the appropriate tools for the voltage of the installation.
4. Ground and short-circuit all possible voltage sources.
5. Delimit and mark the work area.
Do not modify the equipment. If you fail to do so, Power Electronics will not assume any liability, and
the product warranty will be voided.

SAFETY INSTRUCTIONS
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WARNING
The housing must be properly closed, otherwise it may not adequately protect people or
property from any abnormal situation inside the equipment.
Always follow the instructions in the manual to move and position the equipment. The weight of
this equipment can cause injuries, serious injuries and even death if not handled correctly.
The output airflow can reach high temperatures that could harm people exposed to it.
Electric shock danger. The steps to isolate the equipment must be carefully followed before performing
any task or opening any cover of the equipment. Avoid inappropriate actions that may cause electric
shock.
Always wear the appropriate personal protective equipment (PPE) for each task and work in
electrical areas with dry hands. Otherwise, you may get an electric shock.
Do not use cables with damaged insulation. Do not subject cables to abrasion, excessive stress,
heavy loads or pinching. Otherwise, you may get an electric shock.
Do not supply power to a damaged charger or charger with missing parts, even if the installation
is complete. Otherwise, you may get an electric shock.
In the event that the charger stops due to a loss of power, do not do any work on it. The auto-restart
function may be enabled, and you may receive an electric shock.
USE
Do not use this equipment for purposes other than the electric vehicle charging with the modes
provided for this product and defined in this manual.
Do not disconnect or connect any terminals while the equipment is running. Otherwise, you may
get an electric shock and the equipment may be damaged.
Do not use this product if its enclosure or electric vehicle connector(s) (on both the charger and
vehicle sides) are broken, cracked or otherwise damaged. Otherwise, you may get an electric shock.

CONNECTION TO EARTH
Prevention of electric shock:
The charger chassis must be properly grounded to prevent a possible electrical shock if a leakage
current flows through the enclosure. Disconnect all power supplies before proceeding with
maintenance operations inside the equipment.
Only connect the grounding device to the charger's grounding plate. Do not use the enclosure or
chassis screws for grounding.
The protective earth wire must be connected first and last disconnected
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CAUTION
Install the equipment, both the power cabinet and the recharging posts, on a solid, level surface
in a location where there is no risk of explosion, flooding, or impact damage. Follow the
recommendations on how to build the foundation of this manual. Otherwise, there is a risk of
malfunction and even permanent damage.
Never clean the surfaces or the inside of the charger with abrasive liquids, solvents or cleaning
products that could damage it. Water should not be applied under excessive pressure.
Disconnect the input power in case the equipment gets damaged.
Otherwise, it could result in a secondary accident or a fire.
Do not allow lint, paper, wood chips, dust, metallic chips or other foreign matter into
the equipment. Otherwise, a fire or an accident could occur.
After the input power is applied or removed, the equipment will remain hot for a few
minutes. Touching internal hot parts could result in skin burns.

EN

IMPORTANT RECOMMENDATIONS FOR CHARGING ELECTRIC VEHICLES:

CAUTION
Follow at all times the charging process described by the electric vehicle manufacturer.
This device should be monitored when used near children.
Do not handle the vehicle or charger during the loading process (washing of the vehicle,
intervention in the vehicle engine compartment, handling of the loading post, etc.).
Do not modify or interfere with the electrical installation while charging the vehicle.
Failure to do so could result in electric shock.
Do not charge the vehicle in the event of water, signs of corrosion or foreign matter on the charger
cable connector or vehicle charging socket. Otherwise, there is a risk of fire and electric shock.
Do not attempt to touch the terminals of the charging station connector cable or the vehicle
charger socket, nor insert objects into them. Failure to do so could result in electric shock.
Do not attempt to disassemble, repair, alter or modify the charging connector or any part of the
charger. The connector is not a user-serviceable device. Contact Power Electronics.
Always be careful with the charger's cable and connector: treat it carefully, do not crush it,
immerse it in water, pull it out, or hit it, etc.
Follow the directions given by the vehicle manufacturer regarding the suitability of charging the
vehicle when you or the vehicle are exposed to intense rain, heavy electrical storm or other severe
weather.

SAFETY INSTRUCTIONS
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PERSONAL PROTECTIVE EQUIPMENT (PPE from now on) REQUIRED
The use of PPE in accordance with standards is required to repair and maintain the equipment. Follow
applicable instructions at the installation site to comply with national and local regulations.
In the case of tasks with voltage present, it is mandatory to use an Electric Arc Safety Kit (gloves,
clothing and face protection).
A detailed example of the PPE used is shown below. The customer must specify in his safety
instructions (hazard statement and work procedure) which PPE is required and when and how they
should be used according to his electric arc studies, the characteristics of the site, the chargers, the
installation and the country.

Power Electronics assumes no liability for damage resulting from improper use of the equipment
or failure to comply with local or national regulations.
Always follow local regulations / NEC Health & Safety standards.
The following table shows an example of commonly used PPE:

ITEM

DESCRIPTION

Safety glasses

Eye protection according EN 166.

Electric gloves

Gloves with mechanical, dielectric and against arc flash.
Class according to voltage.
EN 60903; ASTM D120 specifications and NFPA 70E standards.

Safety footwear

S3 class complying with BS EN ISO 20345.
Isolation carpet according to IEC 61111
Class according to voltage.
Arc flash personal protective equipment kit (including arc flash
protective face shield & hard hat), fire resistant 40 cal/cm2.

Insulation carpet
Safety kit arc flash
Padlock set

Padlock and auxiliary elements set to lock out dangerous equipment.

HI-VIS vest

Fr VIS vest 9 cal/cm2.

MV stool

Medium Voltage insulation stool.

Rescue pole

Insulated body rescue pole.
PPE FOR INSTALLATION

Mechanical gloves

Safety boots

Safety helmet

Additional PPE for commissioning and maintenance tasks

Safety clothes according to NFPA-70E and safety labels
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The following table shows the protection class type, depending on the working voltage.
ELECTRICAL INSULATED GLOVES
Class
00
0
1
2
3
4

AC (VAC)
500
1000
7500
17000
26500
36000

DC (VDC)
750
1500
11250
25500
39750
54000

ELECTRICAL SAFETY MATTING
Class
0
1
2
3
4

AC (VAC)
1000
7500
17000
26500
36000

DC (VDC)
1500
11250
25500
39750
54000

EN

NOTICE
PPE should be checked according to the manufacturer's instructions.
The electrical gloves must have thermal, electric and mechanical protection. Some models of gloves have
the three kinds of protection, so it is not necessary to combine them with more gloves.
If the gloves only have dielectric protection, it is mandatory to use under fireproof gloves and over gloves
cover.

SAFETY INSTRUCTIONS

13

DEPOT DISPENSER

POWER ELECTRONICS

NOTICE
RECEPTION
Electric vehicle chargers are supplied after passing strict performance tests and are carefully
packed for shipment.
In case of damage to the unit during transportation, notify the shipping agency and Power
Electronics (International +34 96 136 136 65 57, USA + 1-415-874-3668) or your nearest agent
within 24 hours of receipt of the merchandise.
RECYCLING
and place them in the corresponding containers. Ensure waste collection is properly managed with a NonHazardous Waste Agent.
To guarantee health and natural environmental sources protection, the European Union has
adopted the WEEE directive concerning discarded electric and electronic equipment (SEEA).
Waste of electrical and electronic equipment (WEEE) must be collected selectively for
proper environmental management.
Our products contain electronic cards, capacitors and other electronic devices that should be
separated when they are no longer functional. These WEEEs should be managed accordingly
with a Hazardous Waste Agent.
Power Electronics promotes good environmental practices and recommends that all its products
sold outside of the European Union, once they reach the end of their life, are separated and the
WEEE managed according to the particular country applicable legislation (especially: electronic
cards, capacitors and other electronic devices).
If you have any questions about the electric and electronic equipment waste, please contact Power
Electronics.

NOTICE
CYBERSECURITY DISCLAIMER
This product is designed to be connected to and to communicate information and data via a network
interface. Access to the system is restricted to those employees who legitimately need it for reasons of
maintenance and/or updating of the system.
It is the customer s sole responsibility providing and continuously ensuring a secure connection between
the product and customer network or any other network (as the case may be). Customer shall establish and
maintain any appropriate measures (such as but not limited to the installation of firewalls, application of
authentication measures, encryption of data, installation of antivirus programs, etc.) to protect the product,
the network, its system and the interface against any kind of security breaches, unauthorized access,
interference, intrusion, leakage and/or theft of data or information.
Power Electronics and its affiliates are not liable for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or information.
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TORQUE AND SCREW SIZING
The following table shows, broadly speaking, the recommended torque for both mechanical and electrical
connections, applicable to all cabinets [1, 2]:

SCREW SIZE

RECOMMENDED TORQUE

METRIC
(mm)

ENGLISH
(in.)

M3

DIN (Nm)

ASTM (ft*lb)

6,9 QUALITY[a]

8,8 QUALITY[a]

1/8

1

1,3

M4

5/32

2,5

3

M5

3/16

4

6

A449 TYPE 1[a]

A325 TYPE 1[a]

-

EN

-

M6

1/4

5

10

4

M8

5/16

20

25

9

M10

7/16

40

50

25

M12

1/2

60

70

38

50 58

M14

9/16

100

120

54

-

M16

5/8

150

210

75

99 120

CAUTION
For all screwing that holds a particular component such as a bus, contactor, etc. it will be necessary to
apply the tightening torque indicated by the manufacturer of the same component
Screwing should be tightened correctly only when necessary, i.e. when the factory marks are not in place.
For small screws that do not have marks, the good electrical praxis will determine if it is loose.

1

Power Electronics recommends the use of Zinc Steel quality 8.8 bolts for internal connections in general, DC and earth
connections included.
2
Power Electronics recommends the use of A2-70 stainless bolts for external connections in general, AC connections
included.

TORQUE AND SCREW SIZING
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Depot Dispenser, is an outdoor robust charger, being the most cost-effective
solution for depot charging infrastructure and industrial areas. Its smart design offers a simple, fast and
safe charging experience, which makes it the best solution for sites with space reduced that require a
maximum return on investment. The charger can be anchored to the wall or includes a pedestal as optional.
It is compatible with the most extended DC connectors (CCS[1] or CHAdeMO), mode 4 charge. Depending
on the configuration of the power cabinet, the equipment can charge both standard and high voltage battery
packs, 150 to 1000 Vdc.

Connectors

Power Level
CCS-1

CCS-2

CHAdeMO

US

IEC

IEC/US

Mode 4
DC

[1]

16

CCS-1 for US market. CCS-2 for IEC market.
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Equipment overview
The following sections describe the different components of the EV charger.

Charger
The possibility of installing and combining the connectors depends on which regulations are applied in
each country. The following image shows the charger main parts:
Status indicator
Connector

EN
Stop charge button

Emergency stop
pushbutton

Each connector has its own stop charge button, which is located next to the holder. The emergency
stop pushbutton is always located on the right side of the equipment:

Stop charge button
Emergency stop button

Connectors
The possibility of installing and combining the connectors depends on which regulations are applied in
each country and the interest in offering different options to the users.
The following sections describe the parts of each type of connector. Be aware that the shape of the
connectors may vary from those listed below.

INTRODUCTION
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CCS-1 connector

Locking system
Handle grip

CCS-2 connector

Locking system
Handle grip

CHAdeMO connector

Locking system
Handle grip

Charging process
The user must follow the instructions given below when performing a charging session:
1.

Select the corresponding connector referred to the expected charge mode.

2.

Connect the charger to the EV using the corresponding hose.

3.

Ensure that the connector has been interlocked.

4.

If the session and communication between the charger and vehicle are established correctly, the
charging process will begin.

5.

Stop charging. The charge can be stopped in two ways:
a.

It stops automatically when it has reached 100% of SoC (state of charge) or the level
predefined in the vehicle.

b.
6.
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By requesting a stop from the vehicle itself.

Once the charging has stopped, the connector can be released.
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Daisy chain connection (optional)
Daisy chain is an optional configuration designed for sequential charge. It consists in the serial
connection of the industrial posts and the power cabinet. The operating principle of this configuration
is to supply all the energy to the first post until the end of the charge, and then supply the energy to the
second post and so on. Daisy chain can also be used for auxiliary services connection.
One of the most interesting advantages of using this configuration is that it reduces the amount of cable
required, thus contributing to a cost reduction.
Refer to the documentation of the project to obtain more information about the connections between
the post and the power cabinet.

Regulatory framework
The Depot Dispenser EV charger is a device that is connected to other NB equipment and provides a

EN

DC power supply at a variable voltage rates.
Its certification as a product in accordance with current Spanish and US legislation is carried out
through the evaluation, where applicable, of compliance with the following standards:
IEC 61851 - Conductive charging system for electric vehicles.
Part 1: General requirements.
Part 23: DC charging station for electric vehicles.
Part 24: Digital communication between a DC EV charging station and an electric vehicle for control
of DC charging.
IEC-61851-21-2: Electric vehicle requirements for conductive connection to an AC/DC supply - EMC
requirements for off board electric vehicle charging systems.
UL 2202: Electric Vehicle (EV) Charging System Equipment.
NEC - Article 625: Electric Vehicle Charging Systems.
FCC part 15 - class A: Unintentional radiators - industrial application.

INTRODUCTION
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As mentioned above, the Depot Dispenser must be connected to a power cabinet. Depending on the power
cabinet and the regulation to be followed, the equipment will fulfill different technical characteristics.

Depot Dispenser IEC
REFERENCE
Maximum continuous current CCS [A]
DC OUTPUT

NBDI2000H

NBDI2500H

NBDI3000H

200

250

300

Peak current CCS [A] [1]

500

Maximum current CHAdeMO [A]

125

Voltage range [V]
Available connectors [3]

150 1000 [2]
CCS-2, CHAdeMO
Status LED indicator

Interface

E-stop pushbutton
Button to stop charging

Protections

GENERAL

Isolation monitor

Cable length [m]

5,5 (optionally, 4 or 7,6)

Cable length [ft]

18 (optionally, 13.1 or 25)

Degree of protection

IP54 | IK10 (IK08 for ventilation grilles)

Enclosure / pedestal color

White (RAL 9016) / Grey (RAL 7016)

Operating temperature [ºC]

From -30 ºC to 50 ºC

Operating temperature [ºF]

-22 ºF to 122 ºF

Relative humidity
Maximum altitude (above sea level)

From 4 % to 95 %
2000 m (6561.6 ft) without derating (max. 3000 m (9842.52 ft))

Dimensions (W x D x H) [mm]

725 x 322 x 800 (1450 with pedestal)

Dimensions (W x D x H) [ft]

2.38 x 1.06 x 2.62 (4.76 with pedestal)

Regulation

[1]

IEC 61851-1, IEC 61851-23, IEC 61851-24 and IEC 61851-21-2.

Consult Power Electronics for more information about the connector overload capability.
CHAdeMO up to 500V.
[3]
Consult with Power Electronics for sequential and simultaneous charging.
[2]
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Depot Dispenser UL
REFERENCE

NBDI2000U
Maximum continuous current CCS [A]

DC OUTPUT

NBDI3000U

200

300

Peak current CCS [A] [1]

500

Maximum current CHAdeMO [A]

125

Voltage range [V]
Available connectors [3]

150 1000 [2]
CCS-1, CHAdeMO
Status LED indicator

Interface

Button to stop charging
E-stop pushbutton

Protections
Cable length [m]

5,5 (optionally, 4 or 7,6)

Cable length [ft]

18 (optionally, 13.1 or 25)

Degree of protection
GENERAL

Isolation monitor

Enclosure / pedestal color

White (RAL 9016) / Grey (RAL 7016)

Operating temperature [ºC]

From -30 ºC to 50 ºC

Operating temperature [ºF]

From -22 ºF to 122 ºF

Relative humidity
Maximum altitude (above sea level)

From 4 % to 95 %
2000 m (6561.6 ft) without derating (max. 3000 m (9842.52 ft))

Dimensions (W x D x H) [mm]

725 x 322 x 800 (1450 with pedestal)

Dimensions (W x D x H) [ft]

2.38 x 1.06 x 2.62 (4.76 with pedestal)

Regulation

EN

NEMA 3R

UL 2202, NEC 625, FCC Part 15 Class A

TECHNICAL CHARACTERISTICS
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The dimensions and the weight of the Depot Dispenser are detailed in this section.

GENERAL DIMENSIONS
A

B

C

D

E

F

G

H

I

J

K

L

M

mm

1350

892

782

225

1240

650

105

800

322

545

450

600

725

in.

53.15

35.12

30.79

8.85

48.82

25.59

4.13

31.5

12.68

21.46

17.72

23.62

28.55

CENTER OF GRAVITY
mm

x
295,6

y
954,3

z
123

in.

11.64

38

4.84

The approximate weight of the Depot Dispenser with two hoses is 124 Kg (273.37 lb) [1].

[1]
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For other configuration of the Depot Dispenser, consult Power Electronics.
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HANDLING AND TRANSPORTATION

4

CAUTION
Please, read the following transport and installation instructions carefully.
Failure to follow the transport and installation instructions could result in damage to the equipment or
injury to persons.

Reception

EN

The equipment is delivered perfectly packed and checked. Upon receipt, inspect the equipment. In the
event of damage to the equipment, notify the logistics agent and Power Electronics 902 40 20 70,
(International +34 96 136 65 57), or your nearest agent within 24 hours of receipt. Verify that the goods
received correspond to the delivery note, models and serial numbers.

Storage
Whenever possible, the equipment should be unloaded at its place of installation and operation.
If it is necessary to store the equipment, it must be kept in its original packaging and the following rules
must be followed to keep it in proper condition:
Store the equipment in a place protected against harmful elements such as animal entries,
excess moisture (inside and outside the equipment), thermal radiation, direct solar radiation,
contact with chemicals, corrosive gases, etc.
Store the equipment on a flat, level surface. Never rest the equipment on wooden beams.
Store equipment away from passageways where it may be damaged.
Keep the covers on during storage.
Store it vertically and never stacked.
The storage temperature rating for the equipment is -40 ºC to 60 ºC (-40 ºF to +140 ºF) and the
relative humidity at <95% without condensation.

NOTICE
Standard storage is defined as the expected time period from the time the equipment arrives at its
location until its commissioning occurs. It is assumed that this period is less than 6 months. This
period is variable according to the weather conditions of the site.
Customer is responsible of deciding if the posts are installed within the standard period or
otherwise, the installation date is to be defined. In this case, customer must take the appropriate
measures.

HANDLING AND TRANSPORTATION
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Extended storage
If the equipment is stored for an extended period of time (6 months or more) before installation for an
undefined date, new considerations should be taken, in addition to the recommendations in the previous

The equipment shall be protected under cover, by means of an external protector or by the
method adapted to the local conditions which prevents condensation and humidity inside the
equipment.
Draining bags shall be included inside the equipment to prevent moisture from damaging
electronic components. These shall be replaced when storage conditions require it.
A clearance shall be left around the equipment so that inspections can be undertaken.
Periodic inspections should be performed when possible. Proper internal cleanness must also
be checked.

WARNING
Tasks shown above are standard and they are not applicable to all weather conditions. In those plants
where customer considers extreme weather conditions, these requisites should be adjusted for each
particular case, as well as the maximum storage time for these conditions.

Unpacking
During the unpacking, remove carefully the packaging (do not use sharp tools). After removing the
packaging, check the material inside. If you receive replacement parts with the product, please separate
and store them in a safe place.

NOTICE
Waste disposal is costu
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and it is not within Power Electronics scope.
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Handling and transportation
CAUTION
Follow the handling and transportation requirements described here. Any other method of transport
or handling could damage the unit or void the warranty.
During handling and transport, the goods must not be exposed to moisture, overturned, inverted,
inclined or impacted.
Avoid sudden movements and jerking during lifting. Stop the load just before placing it on the
ground and then lower the equipment slowly to avoid knocks. Otherwise, the equipment may get
damaged.

NOTICE

EN

If the methods described here cannot be applied, please contact Power Electronics.
It is important to keep the equipment in the packaging and place them as close as possible to the final
location for installation.
Ensure that loading/lifting equipment has a greater capacity than the weight of the charger plus the
auxiliary elements and the loading/lifting task is carried out in a way that ensures the stability of the
equipment.

Each equipment is packed horizontally, in three[1] unassembled parts, in a box. The parts will be
separated, wrapped in cell air foam and protected by foam blocks. Externally, the box is strapped and
shrink-wrapped.
The box is ready to be transported by truck and to be handled by a pallet truck or by a forklift, keeping in
mind the load distribution and center of gravity.
The unboxing and handling of the equipment for assembling must be done by two persons.

[1] Cabinet,

covers and pedestal or fixing bracket, depending on the fixation method chosen by the customer.

HANDLING AND TRANSPORTATION
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EQUIPMENT

5

Site recommendations
When deciding the location of the equipment and planning its installation, it is recommended to follow a
series of guidelines derived from its characteristics.

CAUTION
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable. The customer must ensure the cables enter the equipment perpendicularly and the spacing
between them is appropriate.
Avoid corrosive environments that may affect the equipment´s proper functioning.

NOTICE
The instructions given in this section must not replace in any way the mandatory regulations of
the country in which the equipment will be installed.
Prior to installation, a geotechnical study of the terrain where the charger will be installed must
be carried out to determine its characteristics and to decide the most suitable type of foundation.
It is the customer's responsibility to design and build concrete foundations with the necessary
piping and ground network in accordance with the applicable regulatory requirements.
Proper installation is absolutely necessary and it is not within the scope of the manufacturer's
responsibility.

Soil
The soil should have the following characteristics:
The soil must be dry, compacted, stable and homogeneous.
The land will be gravel, ballast or pebbles.
The soil must have hard or medium harshness characteristics.
The calculation of the maximum permissible pressure on the ground must comply with local and
national standards, as well as with any other requirements regarding natural disasters (hurricanes,
earthquakes, etc.) that may apply to the place of installation.
Do not install on floodplains, neither in places where objects can fall on.
The land should be provided with a drainage system, especially in locations with high water tables
and/or heavy rainfall.
It is recommended that the ground should not exceed the level of the foundation.
Soil compaction degree of 98%.
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Maximum land unevenness of 0.25%.
It must not be a direct place of passage so that the load cables do not interrupt the movement of
pedestrians or traffic.

Site basis
Power Electronics recommends making a concrete foundation slab to support the equipment. The
support surface for the equipment must be perfectly level. The client is responsible for the correct
dimensioning and construction of the foundation in accordance with current regulations. The
foundation must meet the following characteristics:
It is recommended that a layer of cleaning concrete be installed between the ground and the
foundation.
The sizing should be appropriate for the weight of the equipment and the characteristics of the soil

EN

It must be thick enough to support the equipment.
It must have trenches wide enough to ensure proper wiring passage (the suggested cable access
size is shown below).
It is advisable to leave the slab at the same level as the ground to facilitate maintenance works.
If the slab is above ground level, the maximum height allowed is 200 m (7.87 in.).

NOTICE
The client is responsible for building a solid concrete base perfectly leveled and elevated with
respect to the user's floor height.

In case of specification of variable actions such as snow, wind or earthquake, the slab must comply
with the following requirements, not being excluding those indicated by the specific regulations
of the country of installation:
Ability to withstand compression forces of 25 N/mm2.
Steel reinforcement capable of withstanding tensile forces of 500 N/mm2.
Taking into account severe wind conditions (60 m/s), the reinforcement should be dimensioned as
follows:
The longitudinal side of the reinforcement must be able to withstand forces of up to 80 kN.
The transverse side of the reinforcement must be able to withstand forces of up to 10 kN.
Note that the thickness of the slab must be determined from the results of the geotechnical
study.
See anchor recommendations at the "Anchoring of the equipment" section.
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Minimum working distances
CAUTION
When installing the equipment, keep the minimum safety distances. Be aware of all the minimum
insulation requirements established by the applicable electrical code, as well as the thermal, safety
and accessibility requirements. The safety distances given in this section must not replace in any way
the mandatory regulations of the country in which the equipment will be installed.

Power Electronics Depot Dispenser can be mounted on a wall or on the ground using its pedestal. For
proper inspection and ventilation, as well as correct handling, it is important to leave clearance
around the equipment. The following image shows the recommended minimum distances:
Side to side: Each post requires 1 m (3.28 ft) clearance side to side.

Rear side distance: when installed with the pedestal, it requires 1 m (3.28 ft) rear free space to allow
the access and work on the rear cover for connections. This distance is not required when installed with
the wall fixation.
Although this is the minimum distance between chargers, the distance between parking spaces to be
able to maneuver between two cars must also be taken into account, as well as the maximum range of
the hose.
Please notice that, besides the recommended clearance distances indicated above, the maximum
distance between the power cabinet and the Dispenser must also be taken into account. This distance
cannot exceed 80 m (262.46 ft) with Ethernet communication or 150 m (492.13 ft) with the optical fiber
communication, as optional.
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Maximum hose range
When installing the equipment, note that the single-hose post has the exit on the right side. Therefore,
the maximum range of cables depends on the installation position of the post. The hose range depends
on the length selected by the customer; the standard hose is 5,5 m (18 ft), but other options are available.
The following figures (front and top view) show an example of the cable range area in a parking lot with
the centralized post:

EN

HOSE RANGE
Standard
Optional

5.5 m (18 ft)

A
5.5 m (18 ft)

B
4.9 m (16.1 ft)

4 m (13.1 ft)

4 m (13.1 ft)

3.4 m (11.2 ft)

7.6 m (25 ft)

7.6 m (25 ft)

7 m (22.9 ft)

PREPARATION FOR INSTALLING THE EQUIPMENT

29

DEPOT DISPENSER

POWER ELECTRONICS

Anchoring of the equipment
NOTICE
guaranteeing stability towards horizontal actions.

Ground fixation
The cabinet pedestal must be anchored to a solid and leveled surface (slab), see slab
recommendations at the "Site basis" section.
To anchor the equipment, it is recommended to use M12

A4-70 stainless screws for high load

solicitations, being accepted both expansive anchor bolts and chemical. Please, secure them applying
the recommended torque for mechanical connections.
The following figure shows the location of the anchorage holes in the pedestal (bottom view). Values
are summarized in the table below.

PEDESTAL DIMENSIONS

30

A

B

C

D

Ø

mm

30

22,5

390

210

14

in.

1.18

0.9

15.35

8.26

0.55
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Wall fixation
To install the cabinet on a wall, if the pedestal is installed it must be removed by unscrewing the M6
screws.
The customer must install the fixing bracket on the rear side of the cabinet using three M6

A4-70

countersunk stainless screws. The fixing bracket is shown in the following image:

EN

A

B

C

R

X

Y

X

Y

X

Y

mm

35

8

210

8

385

8

M6

1,5

in.

1.38

0.31

8.27

0.31

15.16

0.31

1/4

0.06

mm
in.

1

159,44
deg
down

D

E

F

G

H

I

17,58
0.69

17,31
0.68

420
16.54

43,34
1.71

3
0.12

43
1.69

2

159,44
deg up

Then, the customer must drill two 7 mm (0.28 in) holes on the lower part of the cabinet. M6

A4-

70 stainless screws will be used for fixation to the wall.
The figure below shows the cabinet (rear view) with the location of the fixing bracket once installed and
of the two additional holes.
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GENERAL DIMENSIONS
mm

A
1006

B
448

C
338

D
207

E
796

F
206

G
105

H
101

I
72.75

in.

39.61

17.64

13.31

8.15

31.34

8.11

4.13

3.98

2.86

mm
in.

J

K

454.5
17.89

27
1.06

GENERAL DIMENSIONS
L
M
N
55
2.17

65
2.56

470
18.50

O

P

52
2.05

350
13.78

CENTER OF GRAVITY
x

y

z

mm

293.4

508

123

in.

11.64

20

4.84

Ventilation system
CAUTION
Special care must be taken to ensure that there are no external elements near the air inlets and
outlets that prevent proper ventilation of the equipment.
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CABLE ACCESS AND CONNECTIONS

6

WARNING
Before opening any door, the equipment must be completely isolated, without any tension. Make
sure to follow the insulation guidelines and all safety instructions indicated in the "Safety
instructions" section. Please use all the indicated PPE.
Otherwise, you may get an electric shock.
During the connection, you must ensure the proper cable installation in the terminals of the equipment so
that there are no voltage parts accessible in this wiring and the polarity is respected.

EN

CAUTION
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable. The customer must ensure that the trenches are deep enough and consistent with the section
SITE RECOMMENDATIONS

NOTICE
Refer to the recommended tightening torque for mechanical and electrical connections in the
"TORQUE AND SCREW SIZING" section.
Power Electronics is not responsible for damages resulting from an incorrect connection.
The dimensioning of the input and output power cables of the charging point must be checked
by a qualified electrician. The customer is responsible for the correct sizing and execution of the
corresponding connections in accordance with the regulatory requirements applicable in the country
of installation.
The customer is responsible for choosing and installing the communication cables.
The customer is responsible for the correct sizing and execution of the corresponding ground
networks in accordance with the regulatory requirements applicable in the country of installation
scope.
MATERIAL WITHIN CUSTOMER'S RESPONSIBILITY:
The following cables and elements are not provided by Power Electronics, they are customer's
responsibility.
+/- DC power cables and terminal lugs to each Depot Dispenser.
Ground cables and terminal lugs to each Depot Dispenser.
Auxiliary power supply cable (230 Vac 1ph or 277 Vac 1ph) to each Depot Dispenser.
One or two control multimode optical fiber duplex OM3 50/125 um (GOF) SC connector,
depending on the number of hoses.
Ethernet cable (CAT5e or superior) with RJ45 terminals or optional multimode optical fiber
(compatible with OM3 50/125 µm) with SC (GOF) connectors to each post (as applicable).
Several factors can influence the choice of cable, including the distance between the distribution board
and the charger, the maximum input current and the installation mode.
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Access
The power and communication cables can enter through the bottom part on the equipment and
pass through the individual cable glands. To access and make the connection, it is required to remove
the rear cover by unscrewing the 8 screws that hold it.
In case the charger is mounted with its pedestal, cable entry is done through the following space (bottom
view):

BASE DIMENSIONS
mm

a
232

b
109

c
110

d
83.5

e
61.5

in.

9.13

4.3

4.33

3.3

2.42

If the charger is mounted on the wall, there is a lid susceptible to be perforated (bottom view):

BASE DIMENSIONS
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a

b

c

d

mm

206

207

125

350

in.

8.11

8.15

4.92

13.78
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The power and communication cables enter and exit through the lower part of the power cabinet using
the following space (top view):

EN
REF
1

DESCRIPTION
Power supply DC + (hose 1).

2

Power supply DC - (hose 1).

3

Power supply DC - (hose 2).

4

Power supply DC + (hose 2).

5
6

Ground (hose 2).
Optical fiber (hose 2) for power regulation.

7

Ethernet / Optical fiber (High level communications).

8

Auxiliary power supply.

9

Optical fiber (hose 1) for power regulation.

10

Ground (hose 1).

Once cables have been inserted, they must be directed towards each corresponding terminal. It is
strongly advised to use the gutters for a neat wiring.
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Connections
This section details the input connections that must be performed in the equipment.
There are several factors that can influence the choice of cable, including the distance between the
distribution board and the charger, the maximum input current and the installation mode.

NOTICE
The dimensioning of the cables must be checked by a qualified electrician. The customer is
responsible for the correct sizing and execution of the corresponding connections in accordance with
the regulatory requirements applicable in the country of installation.
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable.
To guarantee proper insulation, it is very important the cable diameter is within the tolerable range
of the cable gland.
The power cables and RJ45 connector must be inserted into the equipment without crimping the
terminal, or they will not be able to pass correctly through all the expected spaces. Forcing them could
affect the sealing of the equipment.

The DC power connection exit from the power cabinet to the Depot Dispenser is composed of DC+/DCand ground wire. Both the power supply input/output and the communication connections input/output
will be introduced through one of the accesses and will pass through their corresponding space in the
internal cable entry plate to reach the connection terminal.

DC input power connections
Cable size:
The table below shows the recommended cable size for the range equipment. Customer must choose
the cables taking into consideration the minimum and maximum diameter, as well as the particularities
of the project:
CONNECTION
Input power supply
(DC+ / DC-)
Ground
Auxiliary services
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RECOMMENDED
SECTION

CABLE GLAND

MAXIMUM
DIAMETER

MINIMUM
DIAMETER

185 mm2

M40 (1 ½

28 mm

19 mm

17 mm

11 mm

14 mm

10 mm

95

mm2

2 x 2,5 mm2
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Connections:
The following figures show the location of each terminal (front view):

EN

REF

DESCRIPTION

1

Optical fiber communication.

2

Ethernet communication / Optional optical fiber switch.

3

Auxiliary power supply.

4

Power supply DC- (one per hose).

5

Power supply DC+ (one per hose).

6

Ground (one per hose).

DC power supply
Once the cables have been introduced through the cable entry plate, direct the cables to the connection
plates where the connection will be made.
The DC plates are made of tin-plated aluminum. Please note the following recommendations for this
connection.
Before connecting the cables, clean the contact surfaces with a clean cloth and ethanol
cleaner.
It is recommended to use Ø14 (0-

) copper, aluminum or copper-clad aluminum 2-hole

terminal lugs with a maximum width of 45mm (1-

).

(refer to Torque and screw sizing section).
Use a spring washer and a fender washer between the nuts or bolts head and the busbar or
terminal lug.
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Use copper, aluminum or copper-clad aluminum 75 ºC (167 ºF) cables with conductor size
according to the National Electrical Code, ANSI/NFPA 70 for this Temperature rating of wire.
As an alternative, use copper, aluminum or copper-clad aluminum 90 ºC (194 ºF) cables with
conductor size according to the same NEC requirement. In all cases, cables must have a
minimum rated voltage of 1500 V.
The following figure shows the correct connection:

REF.

ELEMENT

1

Terminal lug

2

M10 (3/8

3

Spring washer

4

Fender washer

5

Plate

6

M10 (3/8

Note: If the terminal is a single-hole terminal, it is recommended to connect it to the upper hole in the
busbar, so that the contact area is maximized.
The following image shows the suggested terminal dimensions:
Two-holes terminal
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Single-hole terminal

DIMENSION

MM

IN

W

32

1.26

d

44,5

1.75

L

200,2

7.88

14

0.55
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1.26

14

0.55

POWER ELECTRONICS

DEPOT DISPENSER

Ground connection
The ground connection for the Depot Dispenser will be made on the plates indicated in the section
DC power supply.

NOTICE
The customer is responsible for the correct sizing and execution of the corresponding ground
networks in accordance with the regulatory requirements applicable in the country of
installation.
Ground busbars are made of tin-plated aluminum. The connection should be done considering the
following recommendations.
Before connecting the cable, clean the contact surfaces with a clean cloth and ethanol cleaner.
Once cleaned, apply conductive grease.
It is recommended to use Ø11 mm (
lugs with a maximum width of 45 mm (1-

EN

) copper, aluminum or copper-clad aluminum terminal
).

Torque and screw sizing
Use a spring washer and a fender washer between the nuts or bolts head and the busbar or
terminal lug.

Communications connection
The equipment includes two communication wire connections that must be carried out by the customer:
Power control communications: It is mandatory to use optical fiber (GOF), this will be connected to
the corresponding optical fiber connector inside the Depot Dispenser.
Recommended cable: Optical fiber control multimode duplex OM3 (50/125 µm) (GOF) - SC
Connectors.
Maximum cable diameter: 12 mm (cable gland M20 (3/4)).
High level communications: The connection will be made on any free port of the Ethernet switch. By
default, it is done through Ethernet, but it is possible to change it by optical fiber (GOF) [1].
Recommended cable: Ethernet CAT 5e UTP or superior - RJ45 Connection Switch. Or
optical fiber control multimode duplex OM3 (50/125 µm) (GOF) - SC Connectors - optional.
Maximum cable diameter: 12 mm (cable gland M20 (3/4)).

[1]

Upon request. Please contact Power Electronics in case of requiring this option.
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Most of the protections are installed in the power cabinet equipment. This section describes the additional
protections installed in the Depot Dispenser:

Auxiliary power supply input
Auxiliary power supply is protected with a disconnector and a Residual Current circuit Breaker with
Overcurrent protection (RCBO). These allows removing the 230 Vac supply for maintenance tasks. Its
main characteristics are:
RCBO Type A 30 mA

Type
1P + N

Rated current (In)
10 A Curve C

Frequency (Hz)
60 Hz

Breaking Capacity (kA)
10 kA

Insulation monitoring
The charger has an insulation monitor to detect possible insulation faults in DC charge.
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Controls
The electric vehicle user interacts with the charger directly, no control interaction with the power cabinet
is required.

LED indicators
The NB industrial post has one or two led indicators, depending on the number of connectors (one per
connector). They are located on the front door of the equipment and show the charger current status

EN

using a color code.
The possible colors of the indicator and the status they reflect are shown below:
STATUS

LED

DESCRIPTION

Charging

White (blinking)

The charger is being used by a user in a charging session.

Reserved

Blue

The charger has been reserved by a user through a mobile application. The charger in
this status can only be used by the user who has made the reservation.

Available

Green

The charger is available to carry out a charging session.

Failure

Red

There is some failure activated.

Not Available

Off

The charger is not available to carry out a charging session.

Note: The user can only start a charging session if the status indicator is green or if the user has made
a reservation and the status indicator is blue.

INTERFACE
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The equipment requires several communications to work and to interact with the power cabinet or
customers.
Each one has its own aim and purpose, described in this section.
Refer to Communications connection section for further information about connections to enable these
communications.

WARNING
Before opening any door, the equipment must be completely isolated, without any tension. Make
sure to follow the insulation guidelines and all safety instructions indicated in the "Safety
instructions" section. Please use all the indicated PPE.
Otherwise, you may get an electric shock.

Ethernet communication
The equipment requires an Ethernet entry connection for high level communications and internet
connection. Power Electronics recommends using CAT5e UTP or superior and RJ45 connector for these
connections.
There is an Ethernet connection for communication with the main control board of the different power
cabinets and towards the Dispenser. However, it can be replaced by an optical fiber connection

[1].

Moreover, there is an Ethernet connection to monitor and configure the parameters through the Power
maintenance
and commissioning.

Optical fiber communication
For power regulation, it is mandatory to use an optical fiber (GOF) communication between the protocols
and main control boards from the power cabinet to each post.
Besides, it can include, as optional, the optical fiber connection to replace the Ethernet communication
with the main control board of the posts [1]. This optional communication method allows locating the post
farther than with Ethernet connection.
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The aim of the lockout / tagout or LOTO procedure is to protect the user towards unintended reconnections
and to avoid risks associated with the control of energy sources.
This involves isolating, locking and tagging the dangerous energy sources to avoid accidents / incidents
mainly derived from dangerous movements, unexpected energizations or stored energy discharges.
Appropriate devices must be used, possible residual energies must be eliminated and, finally, the absence
of energies must be verified.
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NOTICE
LOCKOUT / TAGOUT (LOTO)
Lockout / tagout standards establish procedures to protect personnel from hazardous energy sources on
equipment during service and maintenance.
Lockout/tagout disables equipment from producing hazardous amounts of electrical energy, allowing
service and maintenance personnel to safely perform their jobs. Employees must be trained to understand
and follow the hazardous energy control procedures.
Use only lockout/tagout devices authorized for particular equipment.
Lockout / tagout devices must be durable, standardized and individual.
Safety
instructions

CAUTION
The shutdown of the equipment must only be carried out by personnel qualified. Read these
instructions and all safety recommendations carefully. Otherwise, the equipment could get damaged and
personnel get seriously injured.
The instructions in this manual do not replace or local or national regulations. It is the user's
responsibility to comply with all safety standards that apply at the installation site.

LOTO PROCEDURE
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Equipment statuses
Before working with the equipment, it is convenient to define two possible statuses.
DEPOT DISPENSER STATUSES
Proper state for carrying the power revision.
STATUS 1

Equipment running (no action required from safe stop).
Check points for absence of voltage: No measuring in Status 1.
Proper state for carrying out the dead revision.
The equipment is completely stopped, isolated, discharged and locked.

STATUS 2

Follow the complete process from Loto actions subsection. Make sure there is no independent
auxiliary supply coming from outside the charger.
Check points for absence of voltage: Follow the complete process.

CAUTION
The absence of voltage must be verified once an equipment has been isolated, with the necessary means
and PPE.
In addition, the equipment specific diagrams of the installation should be reviewed.
Even the multimeters have scheduled revisions, it is convenient always to check the multimeter is working
fine before taking any measure, especially to prove dead. This might be damaged and show false values.
Use a commercial proving unit to check it.
Use appropriate equipment for DC power measures.
It is responsibility of the technical personnel to have their tools calibrated and in good conditions.
Always wear the PPE according to electric risk and to the current Health and Safety regulations.
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LOTO actions
This section shows the LOTO actions that must be carried out, as part of the safety actions, every time
the equipment is started or stopped.
It is responsibility of the customer to carry out maneuvers at the LV facility network and on the post to
guarantee a safe scenario for maintenance and operation routines inside the Depot Dispenser.
Follow

Commissioning

Safe stop

y LOTO action.

Disconnect all charging processes following the safe stop
instructions or wait until all charging sessions are finished.
Then, limit the access to the post, so no one can start a new
charging process. Ensure to carry out these two actions in all
the posts included in the project.

EN
Disconnect and lock with padlocks all LV facility network
connections to eliminate power completely before the Depot
Dispenser input.
The customer is the one who disconnects and locks the LV
supply connections, all keys must to be stored in a locked box
and Power Electronics will keep one of the opening keys.

Once the equipment is stopped, wait until the different storage
buses are discharged (4 or 5 min).
Check with the software visualization application that the input

Now the post can be opened.
Open the auxiliary supply disconnector and lock it with a
padlock. Then, reconnection is not possible until the LOTO
actions are removed.
check points for absence of voltage

After all these actions, status 2 is reached on the Depot Dispenser.

LOTO PROCEDURE
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CAUTION
Auxiliary supply must be disconnected last and connected first when possible.
Electric shock hazard. Auxiliary supply power layout is a characteristic of each plant and may
vary from one installation to another. Check the latest electrical schematics of the plant and make
sure no voltage is present by confirming with a multimeter.
Electric shock hazard. Wait until all capacitors of the power cabinet are discharged under
30 V. Check it with a multimeter.
Before any maintenance operation, verify that the equipment is completely stopped before
maneuvering any cutting element. This applies to elements with load-breaking capacity (circuit breakers
and switches) as well as those with no capacity (disconnectors). Under no circumstances any of these
components must be manually operated when neither the post, nor the power supply equipment are
energized.

Remove LOTO actions
Follow the LOTO actions and procedure in the inverse order.
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Check points for absence of voltage
Follow this procedure as last LOTO action to reach status 2 in the equipment.
CHECK POINTS FOR ABSENCE OF VOLTAGE
1.

Wear the appropriate PPE based on the electrical arc studies of the plant and the risk assessment carried out by
the customer.

2.

Ensure the correct operation of the multimeter.

3.

Once the equipment is stopped, wait until the different storage buses are discharged (4 or 5 minutes).

4.

Check on the corresponding power supply equipment that VDC presence indicator LEDs are NOT illuminated.
Check both input and output bus LEDs.

5.

Remove polycarbonate to be able to measure voltage in the power plates.

EN
6.

Check that there is no voltage in the plates.

7.

Short-circuit the input and ground it.

8.

There will be no voltage in the equipment.

CAUTION
The absence of voltage must be verified once an equipment has been isolated, with the necessary means
and PPE.
In addition, the power cabinet specific diagrams of the installation should be reviewed.
Even the multimeters have scheduled revisions, it is convenient always to check the multimeter is working
fine before to do measures, especially to prove dead. This might be damaged and show false values. Use
a commercial proving unit to check it.
Use appropriate equipment for DC power measures.
It is responsibility of the technical personnel to have their tools calibrated and in good conditions.
Always wear the PPE according to electric risk and to the current Health and Safety regulations.

LOTO PROCEDURE
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CAUTION
Commissioning may only be carried out by personnel authorized by Power Electronics.
Read these instructions and all safety recommendations carefully. Failure to do so could result in damage
to the equipment and serious injury to personnel.
Make sure that no voltage is present at the power terminals. Make sure that no voltage source can
be unexpectedly connected.
The instructions in this manual do not replace local or national regulations. It is the responsibility
of the user to comply with all applicable safety standards at the installation site.

The following steps describe the process for starting up the Depot Dispenser and turn it on for the first
time.
Visual inspection: unpackage the equipment and ensure that all components are in good conditions and
have not suffered any damage in transit.

Disconnect the external power supply (DC and auxiliary) before starting with the installation.
Check the absence of voltage and open the disconnector at the power cabinet.
Block, delimit and signal the work area following the LOTO procedure

Perform the anchoring of the equipment.
Make the holes according to the measurements given in the technical drawings.
Anchoring of the equipment
.

Open the door of the post, open its disconnector to isolate the auxiliary supply (230 VAC or 277 VAC).
Ensure internal protections are deactivated (if applicable).

Make the cable access and connections without voltage, starting by the ground connection.
Make sure connections and tightening torque are correct.
Torque and screw sizing
Cable access and connections
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Make a continuity test and check all connections are as expected.

Verify the selectivity of the external protections to the equipment and control parameters.
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Remove LOTO. Use proper PPE.
Close auxiliary supply disconnector.

Make sure doors at the post are properly sealed and locked.

Provide the auxiliary power supply (230 VAC or 277 VAC) from the power cabinet.
Verify status LED lights up.
Communications

Close the disconnector at the power cabinet.

If all previous steps are successful, start the equipment and verify it charges correctly.

COMMISSIONING
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CAUTION
The shutdown of the equipment must only be carried out by personnel qualified. Read these
instructions and all safety recommendations carefully. Otherwise, the equipment could be damaged
and personnel seriously injured.
The instructions in this manual do not replace local or national regulations. It is the user's
responsibility to comply with all safety standards that apply at the installation site.
The following steps describe the process to follow for disconnecting the charger.

Ensure wearing the appropriate PPE.

End the charging process, if it was active, and disconnect the EV.

Disconnect the external power supply (DC and auxiliary).
Check the absence of voltage and ensure internal protections are deactivated (if applicable).
Block, delimit and signal the work area following the LOTO procedure.

Check the absence of voltage at the input.

50

SAFE STOP

POWER ELECTRONICS

DEPOT DISPENSER

EMERGENCY STOP AND RESTART

13

The following steps must be taken to activate the emergency stop, and subsequent restart, of the
equipment:
1.

Press the emergency stop pushbutton, located on the right side of the equipment.

2.

Verify that the reason for the hazard or emergency has been resolved.

3.

Reset the emergency pushbutton manually after verifying that everything is correct.

4.

Verify the equipment has been successfully restarted.

EN

NOTICE
Do not use the emergency stop pushbutton to perform regular stops on the charger. It should only
be used when an emergency occurs.
Otherwise, longevity of the main components could be shortened and result in equipment
damage.

EMERGENCY STOP AND RESTART
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The Depot Dispenser has been developed based on a revolutionary design concept that simplifies
significantly the tasks and reduces preventive and corrective maintenance times. Nonetheless, there are
some actions and revisions required.

Equipment statuses
Before detailing the maintenance procedure, it is convenient to define 2 possible statuses to carry out
the maintenance tasks.
Status 1: Proper state for carrying the Power revision. Equipment with voltage and operating.
Status 2: Proper state for carrying the Dead revision. Equipment with no voltage, stopped,
uncharged, isolated and blocked.

CAUTION
Maintenance tasks must only be performed by qualified personnel and approved by Power
Electronics. Otherwise, the equipment may get damaged and personnel could suffer severe injuries.
Use the necessary PPE according to the electrical risk and the Health and Safety regulations.

WARNING
Before opening any door, make sure to follow insulation guidelines and all safety instructions.
Failure to do so may result in electric shock.
Make sure to follow the insulation guidelines and all safety instructions before handling the
equipment internally. Otherwise, you may get an electric shock.
To carry out maintenance tasks or any activity inside the charger, the user must verify that there
is no voltage present in the equipment, as well as carry out the procedure of a safe stop. Always apply
the five golden rules to ensure that there are no dangerous tensions.
In addition to the recommendations given in this manual, local safety procedures and those specific to
the installation site must be taken into account. Also, local and national electrical regulations must be
followed to avoid personal injury and/or damage to the equipment.
Failure to comply with safety instructions and electrical codes may void the warranty.
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Checklist
The list of tasks detailed below should be carried out annually. The duration of each task is an estimate.
MAINTENANCE

TIME

GLOBAL OPERATION TIME

1 h 55 min

POWER REVISION (STATUS 1)

TIME
(MINUTES)

1

Environmental conditions Visual check

5

2

Enclosure state Visual check

5

3

Make sure the charger can be accessed remotely - Connection to the PC if it exists

5

4

Main temperatures within range - remote check if it exists.

10

5

Ventilation system and absence of vibrations - Visual and auditory check

5

6

Charge connector operation - Visual and manual check

5

7

Charge test (optional)

10

7

Operation of the differential switch - Visual and manual check

5

OK
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The following tasks must be performed with the equipment completely off (no voltage at all, stopped,
uncharged and isolated):
DEAD REVISION (STATUS 2)

TIME
(MINUTES)

1

Internal cleaning

15

2

Filters - Visual check and replacement

15

3

Doors condition

10

4

Cables and conductors - Visual and manual check

10

5

External and internal tightening torques - Manual check

10

6

Control circuits - Manual check

5

OK

MAINTENANCE
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Power revision (status 1)
1. Environmental conditions
Verify that the equipment environment complies with the specifications. Verify that the humidity is
adequate.

2. Enclosure state
Check the enclosure is in good general state and no traces of corrosion or impacts are present.
Check the posts anchoring.

3. Remote access
Verify that the equipment can be accessed remotely. If it exists, verify the connection with a PC.

4. Main temperatures within the range
Remotely, if it exists, check the main internal maximum temperatures after 30 minutes at full power
/ high power. Record the values. If the values are higher than 50ºC inside, check the equipment
completely.

5. Ventilation system and absence of vibrations
Verify that there are no abnormal noises or oscillations in the ventilation system.

6. Charge connector operation
Check the condition of the hoses and charging connectors, check that they are in good condition and
have no impacts, cut or other marks.

7. Charge test
It is recommended to perform a complete charge on an electric vehicle to verify that it has finished
correctly, and the communications are working fine.
If the charge test is performed, it is the customer s responsibility to ensure the presence of an
electric vehicle to perform the charging procedure with each type of connector.
If the charge test is performed, the costs derived from it must be assumed by the customer.

8. Operation of the differential switch
Check the correct operation of the differential switch using the test button enabled for this purpose
on the differential itself. Open the unit without voltage, then energize it without any load, carry out the
test and finally close the door. Make sure of wearing the PPE needed for this task.
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Dead revision (status 2)
1. Internal cleaning
Check that the equipment does not show signs of dust, moisture, oxidation or presence of animals.
If dust is found in the control electronics, use a specific vacuum cleaner for electronic boards.
Otherwise, the electronic components may get damaged.

2. Filters
Visual inspection of air filters. Use a set of screwdrivers to access the filters and take them off. Check
that they are clean and unobstructed. Clean them if they are dirty. It is not necessary to replace the
air filters unless they show signs of saturation.

3. Doors condition
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Check that each door closes correctly, seals and closures are in good conditions. Check hinges,
gaskets, closures and doors.

4. Cables and conductors
Visual inspection of cables and terminals. Check the cables are in good condition and sealed. Check
that the connectors and terminals are correctly inserted and there are no visual signs of overheating.

5. External and internal tightening torques
Check the accessible connections of the Low Voltage circuit and retighten correctively only if
necessary. To do so, check that all tightening marks are in place. In the case of small screws that do
not have marks, good electrical practice will determine if a screw is loose.
Pay special attention to the input connections of the equipment, check the torque and retighten.

6. Control circuits
Check the good conditions of the control boards, as well as their connections.

MAINTENANCE
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ABOUT THIS MANUAL
PURPOSE
This manual contains important instructions for the installation, configuration and use of the power cabinet
NBi 180 which manages the power transformation and main control for the charge. From now on, this
manual refers to NBi 180 with the term
Please notice the NBi 180 range includes the power cabinets NBi 60 / NBi 90 / NBi 120 / NBi 150 /
NBi 180.

specific documentation of all the equipment included in the project.
Power Electronics reserves the right to modify product features.

TARGET AUDIENCE
This manual is intended for qualified customers who will install, configure and operate NBi 180 power
cabinets.
Only qualified technical personnel validated by Power Electronics may install and start up the equipment.

POWER ELECTRONICS CONTACT INFORMATION
Power Electronics USA Inc.

Power Electronics España, S.L.

1510 N. Hobson Street, Gilbert,

Polígono Industrial Carrases

Phoenix
AZ 85233

46160, Llíria (Valencia)

UNITED STATES OF AMERICA

SPAIN

US Sales: 602-354-4890 / (480) 519-5977

Telephone: (+34) 961 366 557
Website: www.power-electronics.com
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REVISIONS CONTROL
DATE (DD/MM/YYYY)
30 / 11 / 2021

REVISION
A

DESCRIPTION
First edition.
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The equipment and technical documentation are periodically updated. Power Electronics reserves the right to modify all or part of the
contents of this manual without previous notice. To consult the most updated information on this product, you may access our website
www.power-electronics.com, where the latest version of this manual can be downloaded. The reproduction or distribution of the
present manual is strictly forbidden unless express authorization from Power Electronics.

REVISIONS
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ACRONYMS
The terms commonly used in the documentation of Power
below.
Please notice this is a general series of terms and it encompasses all our product divisions (industrial,
solar, storage, and electric mobility), thus, some of the following expressions may not apply to this
particular manual.
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ACRONYM
AASS

MEANING
Auxiliary Services

AC

Alternating Current

AI

Analogue Input

AO
BESS

Analogue Output
Battery Energy Storage System

BMS

Battery Manager Solution

CCID
CCL

Charge circuit interrupting device
Charge Current Limit.

CCS
CHAdeMO

Combined charging system charging and communications protocol following the standard IEC
61851-23 Annex CC
Charging and communications protocol following the standard IEC 61851-23 Annex AA

CPU
DC

Central Processing Unit
Direct Current

DCL

Discharge Current Limit

DI
DSP

Digital Input
Digital Signal Processor

DO
EV

Digital Output
Electric Vehicle

FPGA
FRU

Programmable device (Field-Programmable Gate Array)
Field Replaceable Unit

GFDI
GPRS

Ground Fault Detector Interrupter
General Packet Radio Services, a data transmission system

HVAC

Heating, Ventilation, and Air Conditioning

IGBT
IMI

Insulated Gate Bipolar Transistor
Insulation monitoring device

IT

Grid system where the power supply is kept isolated and the electrical equipment system is
grounded.

LOTO

Lock Out Tag Out

MCB
MPCS

Miniature Circuit Breaker
Multi Power Conversion System

MID

Measuring Instrument Directive

MV
PE

Medium Voltage. This term is used to refer to high voltage in general
Ground connection

PI
POI

Proportional and Integral
Point Of Interconnection

PPE

Personal Protection Equipment

ACRONYMS
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MEANING

PV

Photovoltaic energy

RCD
RCM

Residual Current Device
Residual Current Monitor

RFID

Radio Frequency Identification

SOC

State Of Charge referred to battery

SOH

State Of Health referred to battery. It compares the actual state of the battery to its initial
conditions. It is measured in percentage
Safe Torque Off

STO
TN

Grid system where the power supply is grounded, and the electrical equipment system is brought
to the same ground through the neutral connector.

TT

Grid system where both the power supply and the electrical devices are connected to the ground
via separate connections

UPS

Uninterruptible Power Supply

VSD / VFD

Variable Speed Drive, Variable Frequency Drive. Both terms are used

EN
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SAFETY SYMBOLS
Always follow safety instructions to prevent accidents and potential hazards from occurring.
In this manual, safety messages are classified as follows:

WARNING

CAUTION

NOTICE

Identifies potentially hazardous situations where dangerous voltage may be
present, which if not avoided, could result in minor personal injury, serious
injury or death.
Be extremely careful and follow the instructions to avoid the risk of electrical
shocks.
Identifies potentially hazardous situations, which if not avoided, could result
in product damage, or minor or moderate personal injury.
Read the message and follow the instructions carefully.
Identifies important measures to take in order to prevent damage equipment
and warranty lost, as well as encouraging good use and environmental
practices.

Other symbols used in this manual for safety messages are the following:

Hot surface. Be careful and follow the instructions to avoid burns and personal injuries.

Risk of fire. Be careful and follow the instructions to prevent causing an unintentional fire.
Caution, risk of electric shock. Energy storage timed discharge. Wait for the indicated
time to avoid electrical hazards.
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SAFETY INSTRUCTIONS
IMPORTANT!
Read carefully all documentation before handling the equipment and pay special attention to safety
recommendations to maximize the performance of this product and ensure its safe use and installation.
This document covers the most important and frequent potential causes of damage to equipment or
personnel. It is the responsibility of the installer to follow the instructions provided in this manual, follow
good electrical practices and identify all warnings and recommendations before starting up and operating
the power cabinet and the electric vehicle chargers.
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WARNING
FIRST CONSIDERATIONS
The operations detailed in this manual can only be performed by qualified personnel.
The condition of qualified personnel referred to in this manual shall be at least the condition that meets
the standards, regulations and safety laws applied to the installation and operation of this equipment.
Read and retain the Hardware and Installation Manual for future reference.
Before assembling the equipment, read all instructions, caution signs and other sections of this manual.
Failure to follow these warnings can result in severe electrical shock or death. Pay attention at all times
to prevent possible accidents.
In addition to the recommendations in this manual, local and site-specific safety procedures should
be observed. Additionally, local and national electrical regulations must be followed to avoid personal
injury and/or equipment damage.
The electric vehicle charging system may cause an ELECTRICAL DISCHARGE if the instructions
indicated on this manual are not followed.
Make sure the equipment is completely disconnected from the power supply and grounded before
handling or servicing. Otherwise, there is a risk of electric shock. To avoid electrical hazards,
disconnect the input supply, ground the equipment, remove control voltages before performing any tasks,
and ensure that busbars are completely discharged. Warning and safety labels must be properly affixed
to terminals, cabinets and control panels in accordance with local regulations.
When working on electrical installations, always remember to apply the FIVE GOLDEN RULES:
1. Visible shutdown of all live sources.
2. Mechanical locking of all cutting elements.
3. Verify the absence of voltage by using the appropriate tools for the voltage of the installation.
4. Ground and short-circuit all possible voltage sources.
5. Delimit and mark the work area.
Do not modify the equipment. In case of doing so, Power Electronics will not assume any liability, and
the product warranty will be voided.

SAFETY INSTRUCTIONS
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WARNING
The housing must be properly closed, otherwise it may not adequately protect people or
property from any abnormal situation inside the equipment.
Always follow the instructions in the manual to move and position the equipment. The weight of
this equipment can cause injuries, serious injuries and even death if not handled correctly.
The output airflow can reach high temperatures that could harm people exposed to it.
Electric shock danger. The steps to isolate the equipment must be carefully followed before performing
any task or opening any cover of the equipment. Avoid inappropriate actions that may cause electric
shock.
Always wear the appropriate personal protective equipment (PPE) for each task and work in
electrical areas with dry hands. Otherwise, you may get an electric shock.
Do not use cables with damaged insulation. Do not subject cables to abrasion, excessive stress,
heavy loads or pinching. Otherwise, you may get an electric shock.
Do not supply power to a damaged equipment or with missing parts, even if the installation is
complete. Otherwise, you may get an electric shock.
In the event that the equipment stops due to a loss of power, do not do any work on it. The autorestart function may be enabled and you may receive an electric shock.
The equipment has capacitors. Wait until the capacitors have discharged before performing any
maintenance task.
USE
Do not use this equipment for purposes other than the electric vehicle charging with the modes
provided for this product and defined in this manual.
Do not disconnect or connect any terminals while the equipment is running. Otherwise, you may
get an electric shock and the equipment may be damaged.
Do not use this product if its enclosure or electric vehicle connector(s) (on both the equipment and
vehicle sides) are broken, cracked or otherwise damaged. Otherwise, you may get an electric shock.
CONNECTION TO EARTH
Prevention of electric shock:
The equipment chassis must be properly grounded to prevent a possible electrical shock if a
leakage current flows through the enclosure. Disconnect all power supplies before proceeding
with maintenance operations inside the equipment.
Only connect the grounding device to the equipment's grounding plate. Do not use the enclosure
or chassis screws for grounding.
The protective earth wire must be connected first and last disconnected.

10
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CAUTION
Install the equipment, on a solid, level surface in a location where there is no risk of explosion,
flooding, or impact damage. Follow the recommendations on how to build the foundation of this
manual. Otherwise, there is a risk of malfunction and even permanent damage.
Never clean the surfaces or the inside of the equipment with abrasive liquids, solvents or cleaning
products that could damage it. Water should not be applied under excessive pressure.
Disconnect the input power in case the equipment gets damaged.
Otherwise, it could result in a secondary accident or a fire.
Do not allow lint, paper, wood chips, dust, metallic chips or other foreign matter into
the equipment. Otherwise, a fire or an accident could occur.
After the input power is applied or removed, the equipment will remain hot for a few
minutes. Touching internal hot parts could result in skin burns.

EN

IMPORTANT RECOMMENDATIONS FOR CHARGING ELECTRIC VEHICLES:

CAUTION
Follow at all times the charging process described by the electric vehicle manufacturer.
This device should be monitored when used near children.
Do not handle the vehicle or equipment during the loading process (washing of the vehicle,
intervention in the vehicle engine compartment, handling of the loading post, etc.).
Do not modify or interfere with the electrical installation while charging the vehicle.
Failure to do so could result in electric shock.
Do not charge the vehicle in the event of water, signs of corrosion or foreign matter on the charger
cable connector or vehicle charging socket. Otherwise, there is a risk of fire and electric shock.
Do not attempt to touch the terminals of the charging station connector cable or the vehicle
charger socket, nor insert objects into them. Failure to do so could result in electric shock.
Do not attempt to disassemble, repair, alter or modify the charging connector or any part of the
charger. The connector is not a user-serviceable device. Contact Power Electronics.
Always be careful with the charger's cable and connector: treat it carefully, do not crush it,
immerse it in water, pull it out, or hit it, etc.
Follow the directions given by the vehicle manufacturer regarding the suitability of charging the
vehicle when you or the vehicle are exposed to intense rain, heavy electrical storm or other severe
weather.

SAFETY INSTRUCTIONS
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PERSONAL PROTECTIVE EQUIPMENT (PPE from now on) REQUIRED
The use of PPE in accordance with standards is required to repair and maintain the equipment. Follow
applicable instructions at the installation site to comply with national and local regulations.
In the case of tasks with voltage present, it is mandatory to use an Electric Arc Safety Kit (gloves,
clothing and face protection).
A detailed example of the PPE used is shown below. The customer must specify in his safety
instructions (hazard statement and work procedure) which PPE is required and when and how they
should be used according to his electric arc studies, the characteristics of the site, the chargers, the
installation and the country.
Power Electronics assumes no liability for damage resulting from improper use of the equipment
or failure to comply with local or national regulations.
Always follow local regulations / NEC Health & Safety standards.
The following table shows an example of commonly used PPE:

ITEM

DESCRIPTION

Safety glasses

Eye protection according EN 166.

Electric gloves

Gloves with mechanical, dielectric and against arc flash.
Class according to voltage.
EN 60903; ASTM D120 specifications and NFPA 70E standards.

Safety footwear

S3 class complying with BS EN ISO 20345.

Insulation carpet

Isolation carpet according to IEC 61111
Class according to voltage.

Safety kit arc flash

Arc flash personal protective equipment kit (including arc flash
protective face shield & hard hat), fire resistant 40 cal/cm2.

Padlock set

Padlock and auxiliary elements set to lock out dangerous equipment.

HI-VIS vest

Fr VIS vest 9 cal/cm2.

MV stool

Medium Voltage insulation stool.

Rescue pole

Insulated body rescue pole.

PPE FOR INSTALLATION

Mechanical gloves

Safety boots

Safety helmet

Additional PPE for commissioning and maintenance tasks

Safety clothes according to NFPA-70E and safety labels

12
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The following table shows the protection class type, depending on the working voltage.
ELECTRICAL INSULATED GLOVES
Class
00
0
1
2
3
4

AC (VAC)
500
1000
7500
17000
26500
36000

DC (VDC)
750
1500
11250
25500
39750
54000

ELECTRICAL SAFETY MATTING
Class
0
1
2
3
4

AC (VAC)
1000
7500
17000
26500
36000

DC (VDC)
1500
11250
25500
39750
54000

EN

NOTICE
PPE should be checked according to the manufacturer's instructions.
The electrical gloves must have thermal, electric and mechanical protection. Some models of gloves have
the three kinds of protection, so it is not necessary to combine them with more gloves.
If the gloves only have dielectric protection, it is mandatory to use under fireproof gloves and over gloves
cover.

SAFETY INSTRUCTIONS
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NOTICE
RECEPTION
Electric vehicle chargers are supplied after passing strict performance tests and are carefully
packed for shipment.
In case of damage to the unit during transportation, notify the shipping agency and Power
Electronics (International +34 96 136 136 65 57, USA + 1-415-874-3668) or your nearest agent
within 24 hours of receipt of the merchandise.
RECYCLING
Packaging equipment must be recycled.
and place them in the corresponding containers. Ensure waste collection is properly managed with a NonHazardous Waste Agent.
To guarantee health and natural environmental sources protection, the European Union has
adopted the WEEE directive concerning discarded electric and electronic equipment (SEEA).
Waste of electrical and electronic equipment (WEEE) must be collected selectively for
proper environmental management.
Our products contain electronic cards, capacitors and other electronic devices that should be
separated when they are no longer functional. These WEEEs should be managed accordingly
with a Hazardous Waste Agent.
Power Electronics promotes good environmental practices and recommends that all its products
sold outside of the European Union, once they reach the end of their life, are separated and the
WEEE managed according to the particular country applicable legislation (especially: electronic
cards, capacitors and other electronic devices).
If you have any questions about the electric and electronic equipment waste, please contact Power
Electronics.

NOTICE
CYBERSECURITY DISCLAIMER
This product is designed to be connected to and to communicate information and data via a network
interface. Access to the system is restricted to those employees who legitimately need it for reasons of
maintenance and/or updating of the system.
It is the customer s sole responsibility for providing and continuously ensuring a secure connection between
the product and customer network or any other network (as the case may be). Customer shall establish and
maintain any appropriate measures (such as but not limited to the installation of firewalls, application of
authentication measures, encryption of data, installation of antivirus programs, etc.) to protect the product,
the network, its system and the interface against any kind of security breaches, unauthorized access,
interference, intrusion, leakage and/or theft of data or information.
Power Electronics and its affiliates are not liable for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or information.
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TORQUE AND SCREW SIZING
The following table shows, broadly speaking, the recommended torque for both mechanical and electrical
connections, applicable to all cabinets

[1, 2]:

SCREW SIZE

RECOMMENDED TORQUE

METRIC
(mm)

ENGLISH
(in.)

M3

DIN (Nm)

ASTM (ft*lb)

6,9 QUALITY[a]

8,8 QUALITY[a]

1/8

1

1,3

M4

5/32

2,5

3

M5

3/16

4

6

A449 TYPE 1[a]

A325 TYPE 1[a]

-

EN

-

M6

1/4

5

10

4

M8

5/16

20

25

9

M10

7/16

40

50

25

M12

1/2

60

70

38

50 58

M14

9/16

100

120

54

-

M16

5/8

150

210

75

99 120

CAUTION
For all screwing that holds a particular component such as a bus, contactor, etc. it will be necessary to
apply the tightening torque indicated by the manufacturer of the same component
Screwing should be tightened correctly only when necessary, i.e. when the factory marks are not in place.
For small screws that do not have marks, the good electrical praxis will determine if it is loose.

[1]

Power Electronics recommends the use of Zinc Steel quality 8.8 bolts for internal connections in general, DC and
earth connections included.
[2]
Power Electronics recommends the use of A2-70 stainless bolts for external connections in general, AC connections
included.

TORQUE AND SCREW SIZING
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1

NBi 180 power cabinet is a robust and modular high power EV charger designed
with a flexible architecture to be able to fit at any location. The charging solution consists of a power cabinet
with low voltage input, which can supply energy to Dispensers and pantographs.
With a power range from 60 kW to 180 kW, and the possibility of parallel connection of the power units1, it
can be easily power-scalable to follow EV market growth over time. NBi 180 is the best solution for EV
fleet management and to maximize the revenue generation. It can charge simultaneously up to three
vehicles and up to four sequentially (DC charge).
With an extended full power voltage range2, NBi 180 is a future-proofing solution able to support both
standard and HV battery packs, with voltage ranges between 150 Vdc and 1000 Vdc, working between
300 Vdc and 1000 Vdc at maximum power.
By making use of smart user-friendly features, such as Smart Fleet Management and Smart Power
Balance, and its small footprint, NBi 180 is the best solution for sites that require the combination of
flexibility, high power and innovation.
The following image shows the equipment main parts:
Communications antenna
Ventilation outlet

Front access door

Handle of the access door

Ventilation inlets

Front cover with square key

Note: To open the access door, turn the handle 90º clockwise. Likewise, to close the access door, turn
the handle 90º counterclockwise.

1

If the project includes more than one power cabinet, consult Power Electronics.
notice the NBi 180 range includes the power cabinets NBi 60 / NBi 90 / NBi 120 / NBi 150 / NBi 180.

2 Please
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Advanced charge functionalities
Smart Fleet Management
This functionality has been designed to minimize the initial investment and operation costs.
It is able to balance the power based on the number of charging posts in use. Therefore, the total power
required to supply the total energy gets substantially reduced, representing a cost reduction in the
electrical facility infrastructure and a cost saving due to a minor power contracted. Besides, the
hardware and the back-office communication is optimized.

Smart power balance technology (optional)
The power cabinet allows the optimization of the use of the charging point and dynamic balancing of
the power depending on the vehicle to be charged.
Configuration example: NBi 120 with two charging Dispensers of 120 kW.

EN

NOTICE
The smart power balance is an optional functionality, it must be ordered by the customer for each specific
project.

Daisy chain connection (optional)
Daisy chain is an optional configuration designed for sequential charge. It consists in the serial
connection of the industrial posts, connected to the same DC output of the NB station or power cabinet.
The operating principle of this configuration is to supply all the energy to the first post until the end of the
charge, and then supply the energy to the second post and so on. Daisy chain can also be used for
auxiliary services connection.
One of the most interesting advantages of using this configuration is that it reduces the amount of cable
required, thus contributing to a cost reduction.
Refer to the documentation of the project to obtain more information about the connections between the
post and the station.

INTRODUCTION
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Open door detection
Door contact switches are used in order to recognize if the front access door of the power cabinet is
open. If it is detected that the door is open, ongoing charging sessions will be immediately stopped.

WARNING
The power cabinet door must be correctly locked after installation, service or repair operations.

Power retrofit (optional)
The power retrofit uses modular technology It allows the NBi 180 power cabinet to be easily powerscalable adding power modules to support EV fleets growth or to follow the increase in EV market size
over time.

NOTICE
The power retrofit is an optional functionality, it must be ordered by the customer for each specific project.
It is the customer's responsibility to consider the cable cross-sections for the maximum power to be
installed in the future.

Regulatory framework
The NBi 180 power cabinet is a device that is connected to the AC low-voltage network and provides a
DC power supply at a variable voltage of 150 V to 1000 V1 for charging electric vehicles.
Its certification as a product in accordance with current Spanish and UL legislation is carried out
through the evaluation, where applicable, of compliance with the following standards:
IEC 61851 - Conductive charging system for electric vehicles
Part 1: General requirements.
Part 23: DC charging station for electric vehicles.
Part 24: Digital communication between a DC EV charging station and an electric vehicle for control
of DC charging.
IEC 61000 - Electromagnetic compatibility (EMC)
Part 6-2: Generic standards. Immunity standard for industrial environments.
Part 6-3: Generic standards. Emission standard for residential, commercial and light industrial
environments.
UL 2202: Electric Vehicle (EV) Charging System Equipment.
IEC 61851-21-2:2021 - Electric vehicle conductive charging system.
NEC - Article 625: Electric Vehicle Charging Systems.
FCC part 15 - class A: Unintentional radiators - Industrial application.

1
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TECHNICAL CHARACTERISTICS

2

Depending on the regulation to be followed, the equipment will fulfill different technical characteristics.

NBi 180 power cabinet
REFERENCE
DC
OUTPUT

IEC

NBi0600H
NBi060SH

NBi0900H
NBi090SH

NBi1200H
NBi120SH

NBi1500H
NBi150SH

NB 1800H
NBi180SH

60

90

120

150

180

Maximum power [kW]
Charging dispenser /
pantograph power [kW]

60 / 90 / 120 / 150 / 180

Voltage range [V]
Maximum number of charging
outputs simultaneously

1/2/3

Maximum number
sequential charges
AC INPUT
FOR DC
OUTPUT

Power [kVA]
Voltage [V]

4
63

95

126
> 0.99

Frequency [Hz]

50 / 60

Protections

158

189

400 (3ph + N + PE) ± 10 %

Power factor
Efficiency

GENERAL

EN

150 1000 (full power from 300)1

95 %
Isolation monitor
Surge arrester Type 2 (optional)
MCB + RCD Type A (optional)

Others

Smart Fleet Management
Smart Power Balance (optional)

Enclosure / foot color
Customization
Degree of protection
Operating temperature
Relative humidity

White (RAL 9016) / Grey (RAL 7016)
Enclosure / Foot / Logo
IP54 | IK10
From -30ºC to 50ºC
From 4% - 95%

Maximum altitude (above
sea level)
Communications
Dimensions (WxDxH)
[mm]
Regulation

Ethernet + OCPP 1.6 + Wi-Fi + 3G / 4G connectivity
1000 x 800 x 2000
IEC61851-1, IEC61851-23, IEC61851-24, IEC61851-21-2:2021

Note: Power Electronics is not responsible for the power cabinet's input power connection, nor its
installation.

1

CHAdeMO up to 500 V.

TECHNICAL CHARACTERISTICS

19

NBi 180 POWER CABINET

POWER ELECTRONICS

NBi 180 power cabinet

REFERENCE
DC
OUTPUT

UL

NBi0600U
NBi060SU

NBi0900U
NBi090SU

NBi1200U
NBi120SU

NBi1500U
NBi150SU

NB 1800U
NBi180SU

60

90

120

150

180

Maximum power [kW]
Charging dispenser /
pantograph power [kW]

60 / 90 / 120 / 150 / 180

Voltage range [V]

150 1000 (full power from 300)2

Maximum number of charging
outputs simultaneously

1/2/3

Maximum number
sequential charges
AC INPUT
FOR DC
OUTPUT

Power [kVA]

4
63

Voltage [V]
Power factor
Frequency [Hz]
Efficiency

GENERAL

Protections

95

126

158

189

480 (3ph + N + PE) ± 10 %
> 0.99
60
95 %
Isolation monitor
Surge arrester Type 2 (optional)
MCB + RCD Type A (optional)

Others

Smart Fleet Management
Smart Power Balance (optional)

Enclosure / foot color
Customization
Degree of protection
Operating temperature
Relative humidity

White (RAL 9016) / Grey (RAL 7016)
Enclosure / Foot / Logo
NEMA 3R
From -30ºC to 50ºC
From 4% to 95%

Maximum altitude (above
sea level)
Communications
Dimensions (WxDxH) [ft]
Regulation

Ethernet + OCPP 1.6 + Wi-Fi + 3G / 4G connectivity
3.3 x 2.6 x 6.6
UL 2202, NEC 625, FCC Part 15 Class A

Note: Power Electronics is not responsible for the power cabinet's input power connection, nor its
installation.

2
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DIMENSIONS AND WEIGHT

3

The dimensions, gravity center and the weight of the NBi 180 power cabinet are detailed in this section.
The front and left view, from left to right, are shown below:

EN

W

GENERAL DIMENSIONS
H
D
A

B

CENTER OF GRAVITY
x
y
z

mm

1000

2000

800

940

677

495

1005

401

in.

39.37

78.76

31.5

37

26.65

19.49

39.57

15.79

The approximate weight for the NBi 180 power cabinet is 480 kg (75.59 st)1.

1

For other equipment of the NBi 180 range, consult Power Electronics.

DIMENSIONS AND WEIGHT
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HANDLING AND TRANSPORTATIN

4

CAUTION
Read carefully the following transportation and installation instructions. Failure to follow
transportation and installation instructions could result in damage to the equipment or injury to people.

Reception
The equipment is delivered perfectly packed and checked. Upon receipt, inspect the equipment. In the
event of damage to the equipment, notify the logistics agent and Power Electronics 902 40 20 70,
(International +34 96 136 65 57), or your nearest agent within 24 hours of receipt. Verify that the goods
received correspond to the delivery note, models and serial numbers.

Standard storage
Whenever possible, the equipment should be unloaded at its place of installation and operation.
If it is necessary to store the equipment, it must be kept in its original packaging and the following rules
must be followed to keep it in proper condition:
Store the equipment in a place protected against harmful elements such as animal entries, excess
moisture (inside and outside the equipment), thermal radiation, direct solar radiation, contact with
chemicals, corrosive gases, etc.
Store the equipment on a flat, level surface. Never rest the equipment on wooden beams.
Store equipment away from passageways where it may be damaged.
Keep the covers on during storage.
Keep the equipment packed until the time of installation.
The temperature in the storage location must be between -40°C y +60°C and the relative humidity at
<95% without condensation.

NOTICE
Standard storage is defined as the expected time period from the time the equipment arrives at its
location until its commissioning occurs. It is assumed that this period is less than 6 months. This
period is variable according to the weather conditions of the site.
Customer is responsible of deciding if the equipment are installed within the standard period or
otherwise, the installation date is to be defined. In this case, customer must take the appropriate
measures.
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Extended storage
If the equipment is stored for an extended period of time before installation for an undefined date, new
considera

Standard

storage
The equipment shall be protected under cover, by means of an external protector or by the method
adapted to the local conditions which prevents condensation and humidity inside the equipment.
Draining bags shall be included inside the equipment to prevent moisture from damaging electronic
components. These shall be replaced when storage conditions require it.
A clearance shall be left around the equipment so that inspections can be undertaken.
Periodic inspections should be performed when possible. Proper internal cleanness must also be
checked.

EN

WARNING
Tasks shown above are standard and they are not applicable to all weather conditions. In those plants
where customer considers extreme weather conditions, these requisites should be adjusted for each
particular case, as well as the maximum storage time for these conditions.

Unpacking
During the unpacking, remove carefully the packaging (do not use sharp tools). After removing the
packaging, check the material inside. If you receive replacement parts with the product, please separate
and store them in a safe place. They should not be exposed to vibrations, falls or moisture.

NOTICE
Waste disposal

.

HANDLING AND TRANSPORTATIN
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Handling and transportation
CAUTION
Follow the handling and transportation requirements described here. Any other method of transport
or handling could damage the unit or void the warranty.
During handling and transport, the goods must not be exposed to moisture, overturned, inverted,
inclined or impacted.
The elevation angle should be less than 90°.
Avoid sudden movements and jerking during lifting. Stop the load just before placing it on the
ground and then lower the equipment slowly to avoid knocks. Otherwise, the equipment may get
damaged.
The equipment has a lifting tool with hoist rings located at the upper part of the tool. To lift them,
slings must be attached to each ring. Also, the slings must be firmly attached to the crane.
The equipment is packed assembled vertically, in a cardboard box and fixed on a pallet base with screws
at four steel brackets. Externally the box is strapped and shrink-wrapped.
The equipment is ready to be handled by forklift truck and be transported by truck or container. Keep in
mind the load distribution and center of gravity.
For handling, the equipment has four lifting rings at the top. The image below shows the location of the
four lifting points.

GENERAL DIMENSIONS
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B

mm

940

677

in.

37

26.65

REF

DESCRIPTION

C

Lifting ring

D

Steel bracket for base fixation
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Be aware of all caution and warning messages before lifting the equipment.
To lift the equipment, a sling or a chain must be attached to each ring and securely fastened to the crane.
The following image shows an example of lifting the equipment with slings:

EN

NOTICE
If the methods described here cannot be applied, please contact Power Electronics.
It is the customer's responsibility to ensure unhindered access of vehicles to the final site or location,
taking into account their movement and handling at the unloading site.
It is important to keep the equipment in the packaging and place it as close as possible to the final location
for installation.
Ensure that loading / lifting equipment has a greater capacity than the weight of the equipment plus the
auxiliary elements and the loading / lifting task is carried out in a way that ensures the stability of the
equipment.

HANDLING AND TRANSPORTATIN
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PREPARATION FOR INSTALLING THE
EQUIPMENT

5

Site recommendations
When deciding the location of the equipment and planning its installation, it is recommended to follow a
series of guidelines derived from its characteristics.

CAUTION
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable. The customer must ensure the cables enter the equipment perpendicularly and the spacing
between them is appropriate.
Avoid corrosive environments that may affect the equipment´s proper functioning.

NOTICE
The instructions given in this section must not replace in any way the mandatory regulations of
the country in which the equipment will be installed.
Prior to installation, a geotechnical study of the terrain where the equipment will be installed must
be carried out to determine its characteristics and to decide the most suitable type of foundation.
It is the customer's responsibility to design and build concrete foundations with the necessary
piping and ground network in accordance with the applicable regulatory requirements.
Proper installation is absolutely necessary and it is not within the scope of the manufacturer's
responsibility.

Soil
The soil should have the following characteristics:
The soil must be dry, compacted, stable and homogeneous.
The land will be gravel, ballast or pebbles.
Do not install on floodplains, neither in places where objects can fall on.
The land should be provided with a drainage system, especially in locations with high water tables
and / or heavy rainfall.
It is recommended that the ground should not exceed the level of the foundation.
Maximum permissible ground pressure of 150 kN/m2.
Soil compaction degree of 98%.
Maximum land unevenness of 0.25%.
It must not be a direct place of passage so that the load cables do not interrupt the movement of
pedestrians or traffic.
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Base site
Power Electronics recommends making a concrete foundation slab to support the equipment. The
support surface for the equipment must be perfectly level. The client is responsible for the correct
dimensioning and construction of the foundation in accordance with current regulations. The
foundation must meet the following characteristics:
It is recommended to install a layer of cleaning concrete between the ground and the foundation.
The sizing should be appropriate for the weight of the equipment and the characteristics of the soil.
It must be thick enough to support the equipment.
It must have trenches wide enough to ensure proper wiring passage.
It is advisable to leave the slab at the same level as the ground to facilitate maintenance works.
If the slab is above ground level, the maximum height allowed is 200 mm (7.87 in.).

EN

NOTICE
The client is responsible for building a solid concrete base perfectly leveled and elevated with
respect to the user's floor height.
In case of specification of variable actions such as snow, wind or earthquake, the slab must comply
with the following requirements, not being excluded those indicated by the specific regulations of
the country of installation:
Ability to withstand compression forces of 25 N/mm2.
Steel reinforcement capable of withstanding tensile forces of 500 N/mm2.
Taking into account severe wind conditions (60 m/s), the reinforcement should be dimensioned as
follows:
The longitudinal side of the reinforcement must be able to withstand forces of up to 80 kN.
The transverse side of the reinforcement must be able to withstand forces of up to 10 kN.
Note that the thickness of the slab must be determined from the results of the geotechnical
study.
See anchor recommendations at the "Anchoring of the equipment" section.

PREPARATION FOR INSTALLING THE EQUIPMENT
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Minimum working distances
CAUTION
When installing the equipment, keep the minimum safety distances. Be aware of all the minimum
insulation requirements established by the applicable electrical code, as well as the thermal,
safety and accessibility requirements. The safety distances given in this section must not replace in
any way the mandatory regulations of the country in which the equipment will be installed.
Power cabinets can be mounted back to back, against a wall or side by side. For proper inspection and
ventilation, as well as correct handling, it is important to leave the following clearance distances:
Side to side distance: The equipment does not require any side to side space.
Top side space: The equipment requires 0,1 m (0.33 ft) top side space.

Front side distance: The equipment requires 2 m (6.56 ft) free front space to access it, operate and
open the door properly.
Rear side distance: The equipment does not require any rear space, as it does not include any door,
access or ventilation grill.
Please notice that, besides the recommended clearance distances indicated above, the maximum
distance between the power cabinet and the Dispenser must also be taken into account. This distance
cannot exceed 80 m (262.46 ft) with Ethernet communication or 150 m (492.13 ft) with the optional optical
fiber communication.
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Anchoring of the equipment
NOTICE
equipment anchoring to the foundation,
guaranteeing stability towards horizontal actions.
The equipment must be anchored to a solid and leveled surface (slab), see slab recommendations at
the "Base site" section.
To anchor the equipment, customer must access the lower part. For this, the front and rear bezel must
be removed by using a square key.

EN

The equipment has two anchoring options, depending on the mounting needs. The location and diameter
option are described below.
For both options, it is recommended to use M16 (5/8

-70 stainless screws for high load solicitations,

being accepted both expansive anchor bolts and chemical. Please, secure them applying the
recommended torque for mechanical connections.
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Option 1
Equipment anchoring using the four internal holes, with the following dimensions (bottom-up view).

ANCHORING DIMENSIONS OPTION 1
A

B

C

D

mm

600

800

10

20

in.

23.62

31.5

0.39

0.79

Option 2
Equipment anchoring using the four external holes, with the following dimensions (bottom-up view).

ANCHORING DIMENSIONS OPTION 2
A
B
Ø

30

mm

500

960

20

in.

19.69

37.8

0.79
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Ventilation system
CAUTION
Special care must be taken to ensure that there are no external elements near the air inlets and
outlets that prevent proper ventilation of the equipment.
The power cabinet has a natural air ventilation system. There are two air inlets located in the middle and
bottom of the door and the outlet is at the top.

EN
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WARNING
Before opening any door, the equipment must be completely isolated, without any tension. Make
sure to follow the insulation guidelines and all safety instructions indicated in the "Safety
instructions" section. Please use all the indicated PPE.
Otherwise, you may get an electric shock.
During the connection, you must ensure the proper cable installation in the terminals of the equipment so
that there are no voltage parts accessible in this wiring and the polarity is respected.

CAUTION
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable. The customer must ensure that the trenches are deep enough and consistent with the section
Site recommendations

NOTICE
Refer to the recommended tightening torque for mechanical and electrical connections in the "Torque
and screw sizing" section.
Power Electronics is not responsible for damages resulting from an incorrect connection.
The dimensioning of the input and output power cables of the charging point must be checked by
a qualified electrician. The customer is responsible for the correct sizing and execution of the
corresponding connections in accordance with the regulatory requirements applicable in the country
of installation.
The customer is responsible for choosing and installing the communication cables between the
different power cabinets of the project and the Dispenser.
The customer is responsible for the correct sizing and execution of the corresponding ground
networks in accordance with the regulatory requirements applicable in the country of installation.
Power, ground, auxiliary and communication cables are not included with
scope.
MATERIAL WITHIN CUSTOMER'S RESPONSIBILITY:
The following cables and elements are not provided by Power Electronics, they are customer's
responsibility.
AC input power cables and terminal lugs (as applicable).
Ground input cable and terminal lug to site local ground system (as applicable).
+/- DC power cables and terminal lugs to each Dispenser or pantograph (as applicable).
Ground cables and terminal lugs to each Dispenser or pantograph (as applicable).
MV switchgear wiring terminals (as applicable).
Auxiliary power supply cable to each Dispenser or pantograph (as applicable).
Control optical fiber to each Dispenser or pantograph (as applicable).
Ethernet cable (CAT5e or CAT6) with RJ45 terminals to each power cabinet and Dispenser (as
applicable).
Several factors can influence the choice of cable, including the distance between the distribution board
and the power cabinet, the maximum input current and the installation mode.
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Access
The power and communication cables can enter through the bottom part of the equipment.
To access the lower part, remove the front and rear bezel, see "Anchoring of the equipment".
The power and communication cables enter and exit through the lower part of the power cabinet by using
the space shown in the following figure (bottom-up view):

EN

Access dimensions are detailed in the following figure (bottom-up view):
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BOTTOM DIMENSIONS
A

B

C

D

E

F

G

H

mm

800

700

473

1000

900

732

80

193

in.

31.5

27.56

18.62

39.37

35.43

28.82

3.15

7.6

Cable access plate
The following image shows the standard cable entry plate. Only the amount of cable glands needed
for the project must be used. See the following figure (bottom-up view):

Cable output plate
The cable output plate allows connecting all output cables from the power cabinet to another power
cabinet or to the Dispenser. These connections are: Power (DC+, DC-), ground, optical fiber and
Ethernet communications. See the following figure (bottom-up view):

Note: Use only the amount of cable glands needed for the project.
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Connections
This section details the input and output connections that must be performed in the equipment.
There are several factors that can influence the choice of cable, including the distance between the
distribution board and the Dispenser, the maximum input current and the installation mode.

NOTICE
The dimensioning of the cables must be checked by a qualified electrician. The customer is
responsible for the correct sizing and execution of the corresponding connections in accordance with
the regulatory requirements applicable in the country of installation.
To guarantee proper electrical installation, it is very important to comply with the bend radius of
the cable.
To guarantee proper insulation, it is very important the cable diameter is within the tolerable range
of the cable gland.

EN

The power cables and RJ45 connector must be inserted into the equipment without crimping the
terminal, or they will not be able to pass correctly through all the expected spaces. Forcing them could
affect the sealing of the equipment.
The AC connection is composed of three phases, ground wire and the neutral wire. The DC power
connection exit from power cabinet to Dispenser is composed of DC+/DC- and ground wire. Both, the
power supply input / output and the communication connections input / output will be introduced through
one of the accesses and will pass through their corresponding space in the internal cable entry plate to
reach the connection panel.
Note: The equipment does not require auxiliary power supply input, because it includes an internal
transformer.

AC input power connections
Cable size:
The table below shows the recommended cable size for the NBi 180 range equipment. Customer must
choose the cables taking into consideration the minimum and maximum diameter, as well as the
particularities of the project:
INPUT POWER SUPPLY (L1, L2, L3)
RECOMMENDED
SECTION

CABLE GLAND

MINIMUM DIAMETER

MAXIMUM DIAMETER

NBi060

70 mm² (2/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi090

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi120

120 mm² (4/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi150

150 mm² (250 kcmil)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi180

2x120 mm² (2x4/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

CABLE ACCESS AND CONNECTIONS
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GROUND AND NEUTRAL (PE, N)
RECOMMENDED
SECTION

CABLE GLAND

MINIMUM DIAMETER

MAXIMUM DIAMETER

NBi060

50 mm² (1 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi090

50 mm² (1 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi120

70 mm² (2/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi150

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi180

120 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

Connections:

The following figure shows the correct connection:

REF.

ELEMENT

1

Terminal lug

2
3

Spring washer

4

Fender washer

5

Plate

6

Note: If the terminal is a single-hole terminal, it is recommended to connect it to the upper hole in the
busbar, so that the contact area is maximized.
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The following image shows the suggested terminal dimensions:
Two-holes terminal

Single-hole terminal

Dimension

mm

in.

W

32

1.97

Dimension

mm

in.

d

44,5

1.75

W

32

1.97

L

200,2

7.88

14

0.55

14

0.55

EN

The ground plate is made of tin plated aluminum. The following recommendations must be taken into
account for the correct ground connection:
Before connecting the cable, clean the contact surfaces with a clean cloth and ethanol
cleaner. Once cleaned, apply conductive grease.
It is recommended to use Ø11 mm (

-clad aluminum

terminal lugs with a maximum width of 45 mm (1-

Torque and screw sizing
Use a spring washer and a fender washer between the nuts or bolts head and the busbar or
terminal lug.
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DC output power connections
Exit from power cabinet to Dispenser.
Cable size:
The table below shows the recommended cable size for the power cabinet to Dispenser. Customer
must choose the cables taking into consideration the minimum and maximum diameter, as well as the
particularities of the project:
OUTPUT POWER SUPPLY (DC+/DC-)
RECOMMENDED
SECTION

CABLE GLAND

MINIMUM DIAMETER

MAXIMUM DIAMETER

NBi060

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi090

120 mm² (4/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi120

185 mm² (300MCM)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi150

185 mm² (300MCM)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi180

185 mm² (300MCM)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

GROUND (PE)
RECOMMENDED
SECTION

CABLE GLAND

MINIMUM DIAMETER

MAXIMUM DIAMETER

NBi060

50 mm² (1 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi090

70 mm² (2/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi120

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi150

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

NBi180

95 mm² (3/0 AWG)

M50 (2")

27 mm (1.06 in.)

35 mm (1.38 in.)

Connections:
The DC output power connections (DC+/DC-, PE) are directly connected to the Nema 2-hole lug, as
shown in the following images.
DC connection when there is one Dispenser or pantograph connected:
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DC connection wen there is more than one Dispenser or pantograph connected:

EN

AC output auxiliary connection
Exit from power cabinet to Dispenser.
Recommended cable size: 2 x 2.5 mm² / 2 x 14 AWG.
Maximum cable diameter: 7

10 mm2 (cable gland M16).

Connection:

Communications connection
Output connections from power cabinet to other power cabinets and towards the Dispenser can be
either Ethernet + optical fiber or optical fiber.
Optical fiber (GOF): For power control communications.
Recommended cable size: duplex multi-mode OM3 (50/125 micron) 2 x SC Connectors.
Maximum cable diameter: 4

8 mm2 (cable gland M12).

Ethernet or optical fiber (GOF): For high level communications protocols. By default, it is done
through Ethernet, but it is possible to change it to optical fiber1.
Recommended cable size: Ethernet CAT 5E UTP - RJ45 Connection Switch. Or, if the
customer requested this option, optical fiber (GOF) duplex multi-mode OM3 (50/125 micron)
2 x SC Connectors - optional.
Maximum cable diameter: 4

1

7 mm2 (cable gland M12).

Upon request. Please contact Power Electronics in case of requiring this option.
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Connections: The following image represents the place where Ethernet switch is installed. Location
may vary according to the project.

In the power cabinet, the customer must carry out the communications connection. The equipment
includes an Ethernet entry connection for internet connection and continuous monitoring by OCPP1.6
requirements. The connection can be made on any free port of the internal Ethernet switch with a RJ45
connector, entering the cable through the corresponding cable gland entry.
If the project includes more than one power cabinet and the customer requires control of the different
power cabinets, the customer will have to make the Ethernet connections between the different power
cabinets, as described in the following image:
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PROTECTIONS

7

The power cabinet is equipped with multiple hardware protections. This section describes the different
protections available to the equipment.

Insulation monitoring
The power cabinet has an insulation monitor to detect possible insulation faults in DC charge.

Overvoltage protection

EN

The equipment can include as optional an AC overvoltage protection, surge arrester type II, located in
the main control cabinet. This product does not require the addition of a backup fuse.
OVERVOLTAGE
PROTECTION

NOMINAL VOLTAGE (UN)

DISCHARGE CAPACITY (IN)

IEC Type II

400 VAC

20 kA

UL Type II

480 VAC

20 kA

Overcurrent and short circuit protection
The equipment includes other protections for each charge line with following characteristics:
Nominal
current (In)
63 A
10 A

Type
DC charge line 30 kW
Auxiliaries

3-phases
2P

Nominal
voltage (Un)
480 VAC
480 VAC

Breaking
capacity (kA)
6 kA
10 kA

Overtemperature protection
The equipment includes NTC probes and a thermal sensor in the inductive elements; it also includes
hygrothermostatic sensors integrated in the electronics.

Residual current protections (optional)
The equipment includes the following optional: an RCBO in the auxiliary protections and a dimmable
residual current device to prevent electric shock.

RCBO
RCD

Type

Operational limit

Curve C
A

30 mA
30 mA

Nominal
current (In)
10 A
-

Breaking
capacity (kA)
6 kA
-

PROTECTIONS
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Controls
The electric vehicle user interacts with the Dispenser directly, no control interaction with the power
cabinet is required.

LED indicators
The equipment does not include any special external LED indicator. Internally, the power stages have
three LEDs:

LED INDICATOR

NORMAL STATE

FAULT (red)

Off

ALM (yellow)

Off

RUN (green)

On

ABNORMAL STATE
On
Flash
On
Flash
Off
Flash

an abnormal condition. Should this occur, please contact Power Electronics.
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The equipment requires several communications to work and to interact with the charging Dispenser or
customers.
Each one has its own aim and purpose, described in this section.
Refer to "Communication connections" section for further information about connections to enable these
communications.

WARNING

EN

Before opening any door, the equipment must be completely isolated, without any voltage. Make
sure to follow the insulation guidelines and all safety instructions indicated in the "Safety
instructions section. Please use all the indicated PPE.
Otherwise, you may get an electric shock.

Ethernet communication
The equipment requires an Ethernet entry connection for OCPP1.6 communications and internet
connection.
There is an Ethernet connection for communication with the main control board of the different power
cabinets and towards the Dispenser.
Moreover, there is an Ethernet connection to monitor and configure the parameters through the Power
commonly used by the back office. This use is mainly focused on maintenance
and commissioning.
Power Electronics recommends using CAT5e or higher, copper cable and RJ45 connector for these
connections.

Optical fiber communication
The equipment requires, for power regulation, an optical fiber communication between the protocols and
FPGA boards from the power cabinet to each Dispenser.
Besides, it can include, as optional, the optical fiber connection to replace the Ethernet communication
with the main control board of the Dispenser. This optional communication method allows locating the
Dispenser farther than with Ethernet connection.

COMMUNICATIONS
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Wi-Fi communication
Wi-Fi network communication can be included, as optional. It is designed to facilitate user access to the
equipment. This connection requires that the device and the user are connected to the same Wi-Fi
network. Once configured, the user can start a charging session through the mobile application.

3G / 4G communication
Communication via 3G / 4G through the communications antenna is included for internet access. In this
case, insert a SIM card into the commercial router installed in the power cabinet:

NOTICE
Once the SIM has been inserted, it must be configured, and then the system must be reset.
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The aim of the lockout / tagout or LOTO procedure is to protect the user towards unintended reconnections
and to avoid risks associated with the control of energy sources.
This involves isolating, locking and tagging the dangerous energy sources to avoid accidents / incidents
mainly derived from dangerous movements, unexpected energizations or stored energy discharges.
Appropriate devices must be used, possible residual energies must be eliminated and, finally, the absence
of energies must be verified.

EN

NOTICE
LOCKOUT / TAGOUT (LOTO)
Lockout / tagout standards establish procedures to protect personnel from hazardous energy sources on
equipment during service and maintenance.
Lockout / tagout disables equipment from producing hazardous amounts of electrical energy, allowing
service and maintenance personnel to safely perform their jobs. Employees must be trained to understand
and follow the hazardous energy control procedures.
Use only lockout / tagout devices authorized for particular equipment.
Lockout / tagout devices must be durable, standardized and individual.
PPE is required according to standards while executing LOTO actions.
instructions
.

Safety

CAUTION
The shutdown of the equipment must only be carried out by personnel qualified. Read these
instructions and all safety recommendations carefully. Otherwise, the equipment could get damaged and
personnel get seriously injured.
The instructions in this manual do not replace local or national regulations. It is the user's
responsibility to comply with all safety standards that apply at the installation site.

LOTO PROCEDURE
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Equipment statuses
Before working with the equipment, it is convenient to define two possible statuses.

POWER CABINET STATUSES
Equipment running (no action required from safe stop).
Proper state for carrying the Power test.
STATUS 1
CHECK POINTS FOR ABSENCE OF VOLTAGE:
No measuring in Status 1.
The equipment is completely stopped, isolated, discharged and locked.
LOTO actions
auxiliary supply coming from outside the power cabinet.
STATUS 2

Make sure there is no independent

Proper state for carrying out the Dead test.
CHECK POINTS FOR ABSENCE OF VOLTAGE:
Follow the complete process.

CAUTION
The absence of voltage must be verified once an equipment has been isolated, with the necessary means
and PPE.
In addition, the equipment specific diagrams of the installation should be reviewed.
Even the multimeters have scheduled revisions, it is convenient always to check the multimeter is working
fine before taking any measure, especially to prove dead. This might be damaged and show false values.
Use a commercial proving unit to check it.
Use appropriate equipment for DC power measures.
It is responsibility of the technical personnel to have their tools calibrated and in good conditions.
Always wear the PPE according to electric risk and to the current H&S regulations.
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LOTO actions
This section shows the LOTO actions that must be carried out, as part of the safety actions, every time
the equipment is started or stopped.
It is responsibility of the customer to carry out maneuvers at the low voltage facility network and on the
Dispenser to guarantee a safe scenario for maintenance and operation routines inside the power cabinet
and Dispenser.
Follow the indications on Commissioning

Safe stop sections before applying any LOTO action.

Disconnect all charging processes following the safe stop
instructions or wait until all charging sessions are finished.
Then, limit the access to the Dispenser, so no one can start
a new charging process.

EN

Disconnect and lock with padlocks all LV facility network
connections to eliminate power completely before the power
cabinet input.
The customer is the one who disconnects and locks the LV
supply connections, all keys must be stored in a locked box
and Power Electronics will keep one of the opening keys.

Once the equipment is stopped, wait until the different
storage buses are discharged (4 or 5 minutes).
Check with the software visualization application that the
re zero.

Deactivate all circuit breakers (the image is from a NBi 120).
Although the supply to the AC switch was removed, this step
confirms and locks it, then reconnection is not possible until
the LOTO actions are removed.
C

.

After all these actions, status 2 is reached on the power cabinet.

LOTO PROCEDURE
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CAUTION
Auxiliary supply must be disconnected last and connected first when possible.
Electric shock hazard. Auxiliary supply power layout is a characteristic of each plant and may
vary from one to other installation. Check the latest electrical schematics of the plant and make
sure no voltage is present by confirming with a multimeter.
Electric shock hazard. Wait until all capacitors of the equipment are discharged under
30 V. Check it with a multimeter.
Before any maintenance operation, verify that the equipment is completely stopped before
maneuvering any cutting element. This applies to elements with load-breaking capacity (circuit breakers
and switches) as well as those with no capacity (disconnectors). Under no circumstances any of these
components must be manually operated when the equipment is energized.

Remove LOTO actions
Follow the LOTO actions and procedure in the inverse order.
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Check points for absence of voltage
Follow this procedure as last LOTO actions to reach status 2 in the equipment.

CHECK POINTS FOR ABSENCE OF VOLTAGE
1.

Wear the appropriate PPE based on the electrical arc studies of the plant and the risk assessment carried out by
the customer.

2.

Ensure the correct operation of the multimeter.

3.

Once the equipment is stopped, wait until the different storage buses are discharged (4 or 5 minutes).

4.

Check that power stage LEDs are NOT illuminated.

EN

5.

Remove polycarbonate to be able to measure voltage, both in the plates upstream of the disconnector and in the
plates downstream of the disconnector.

6.

Check that there is no voltage in the DC output plates.

7.

Short-circuit the input and ground it.

8.

There will be no voltage in the equipment.

CAUTION
The absence of voltage must be verified once an equipment has been isolated, with the necessary means
and PPE.
In addition, the equipment specific diagrams of the installation should be reviewed.
Even the multimeters have scheduled revisions, it is convenient always to check the multimeter is working
fine before taking any measure, especially to prove dead. This might be damaged and show false values.
Use a commercial proving unit to check it.
Use appropriate equipment for DC power measures.
It is responsibility of the technical personnel to have their tools calibrated and in good conditions.
Always wear the PPE according to electric risk and to the current H&S regulations.

LOTO PROCEDURE
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CAUTION
Commissioning may only be carried out by personnel authorized by Power Electronics.
Read these instructions and all safety recommendations carefully. Failure to do so could result in damage
to the equipment and serious injury to personnel.
Make sure that no voltage is present at the power terminals. Make sure that no voltage source can
be unexpectedly connected.
The instructions in this manual do not replace local or national regulations. It is the responsibility
of the user to comply with all applicable safety standards at the installation site.

The following steps describe the process for starting up the power cabinet and turn it on for the first time.
Please, also consult the Hardware and Installation Manual that corresponds to the Dispensers included on
the project.
Visual inspection: unpackage the equipment and ensure that all components are in good condition and
have not suffered any damage in transit.

Disconnect the external power supply before starting with the installation.
Open the door of the device and ensure internal protections are deactivated.
Block, delimit and signal the work area following
LOTO procedure

Perform the anchoring of the equipment at its final destination following the instructions according
to the chosen type of fixation (option 1 or option 2).
Anchoring of the equipment

Make the cable access and connections without voltage, starting by the ground connection.
Make sure connections and tightening torque are correct.
Torque and screw sizing
Cable access and connections
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If required, make the cable connections to the Dispensers without voltage, starting by the ground
connection.
Make sure connections and tightening torque are correct.
Check the Dispenser Hardware and Installation Manual for further information.

Make a continuity test and check all connections are as expected.

Verify the selectivity of the external protections to the equipment and control parameters.
Activate the equipment´s internal protections.
Provide power to the external power supply and verify boards and power source light up.

EN

Make sure all doors are properly sealed and locked.

If all previous steps are successful:
Remove LOTO (follow the procedure in reverse order).
Provide the external power supply.
Start the equipment and verify it works correctly.

Configure the communications.
Communications

COMMISSIONING
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CAUTION
The shutdown of the equipment must only be carried out by personnel qualified. Read these
instructions and all safety recommendations carefully. Otherwise, the equipment could get damaged and
seriously injured personnel.
The instructions in this manual do not replace local or national regulations. It is the user's
responsibility to comply with all safety standards that apply at the installation site.
The following steps describe the process to follow for disconnecting the power cabinet. Please, also consult
the Hardware and Installation Manual that corresponds to the Dispensers included on the project.

Ensure wearing the appropriate PPE.

End the charging process if it was active.
Disconnect the external power supply.

Wait the time indicated on the protection label to avoid electrical hazards. Time for
discharge of stored energy and cooling of components. After this time and when the light
signal indicates that the voltage is no longer present, with the appropriate PPE, check that
the DC capacitors are discharged by measuring the bus on the connection card.

With the appropriate PPE, check the absence of voltage at the AC input.

Delimit and signal the work area.
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MAINTENANCE
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The power cabinet has been developed based on a revolutionary design concept that simplifies
significantly the tasks and reduces preventive and corrective maintenance times. Nonetheless, there are
some actions and revisions required.

Equipment statuses
Before detailing the maintenance procedure, it is convenient to define two possible statuses to carry out
the maintenance tasks.

EN

Status 1: Proper state for carrying the Power test. Equipment with voltage and operating.
Status 2: Proper state for carrying the Dead test. Equipment with no voltage, stopped, uncharged,
isolated and blocked.

CAUTION
Maintenance tasks must only be performed by qualified personnel and approved by Power
Electronics. Otherwise, the equipment may get damaged and personnel could suffer severe injuries.
Use the necessary PPE according to the electrical risk and the Health and Safety regulations

WARNING
Before opening any door, be sure to follow insulation guidelines and all safety instructions.
Failure to do so may result in electric shock.
Make sure to follow the insulation guidelines and all safety instructions before opening any door
or handling the equipment internally. Otherwise, you may get an electric shock.
To carry out maintenance tasks or any activity inside the equipment, the user must verify that
there is no voltage present in the equipment, as well as carry out the procedure of a safe stop. Always
apply the five golden rules to ensure that there are no dangerous tensions.
In addition to the recommendations given in this manual, local safety procedures and those specific to
the installation site must be taken into account. Also, local and national electrical regulations must be
followed to avoid personal injury and / or damage to the equipment.
Failure to comply with safety instructions and electrical codes may void the warranty.
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Checklist
The list of tasks detailed below should be carried out annually. The duration of each task is an
estimate.
MAINTENANCE

TIME

GLOBAL OPERATION TIME

1 h and 45 min.

POWER TEST (STATUS 1)

TIME
(MIN)

1

Environmental conditions visual check.

5

2

Enclosure state visual check.

5

3

Make sure the equipment is accessed remotely - connection to the PC, if it exists.

5

4

Main temperatures within range remote check, if it exists.

10

5

Ventilation system and absence of vibrations - visual and auditory check.

5

6

Operation of the differential switch visual and manual check.

5

OK

The following tasks must be performed with the equipment completely off (no voltage at all, stopped,
uncharged and isolated):
DEAD TEST (STATUS 2)
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TIME
(MIN)

1

Internal cleaning.

15

2

Filters visual check and replacement.

15

3

Doors condition.

10

4

Cables and conductors

5

External and internal tightening torques manual check.

10

6

Control circuit and protections manual check.

10

MAINTENANCE

visual and manual check.

10

OK

POWER ELECTRONICS

NBi 180 POWER CABINET

Power test (status 1)
Note: Please, also consult the documentation for all the other equipment included in the project
(Dispenser, pantograph).

1. Environmental conditions
Verify that the equipment environment complies with the specifications. Verify that the humidity is
adequate.

2. Enclosure state
Check the enclosure is in good general state and no traces of corrosion or impacts are present.
Check the equipment anchoring.

3. Remote access

EN

Verify that the equipment can be accessed remotely. If it exists, verify the connection with a PC.

4. Main temperatures within the range
Remotely, if it exists, check the main internal maximum temperatures after 30 minutes at full power
/ high power. Record the values. If the values are higher than 115ºC for IGBT and higher than 50ºC
inside, check the equipment completely.

5. Ventilation system and absence of vibrations
Verify that there are no abnormal noises or oscillations in the ventilation system.
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Dead test (status 2)
1. Internal cleaning
Check that the equipment does not show signs of dust, moisture, oxidation or presence of animals.
If dust is found in the control electronics, use a specific vacuum cleaner for electronic boards.
Otherwise, the electronic components may get damaged.

2. Filters
Visual inspection of air filters. Use a set of screwdrivers to access the filters and take them off. Check
that they are clean and unobstructed. Clean them if they are dirty. It is not necessary to replace the
air filters unless they show signs of saturation.

3. Doors condition
Check that each door closes correctly, seals and closures are in good conditions. Check hinges,
gaskets, closures and doors.

4. Cables and conductors
Visual inspection of cables and terminals. Check the cables are in good condition and sealed. Check
that the connectors and terminals are correctly inserted and there are no visual signs of overheating.

5. External and internal tightening torques
Check the accessible connections of the Low Voltage circuit and retighten correctively only if
necessary. To do so, check that all tightening marks are in place. In the case of small screws that
do not have marks, good electrical practice will determine if a screw is loose.
Pay special attention to the input connections of the equipment, check the torque and retighten.

6. Control circuit and protections
Check if overvoltage protectors are operational.
Visually check the fuses to guarantee they are not blown.
Check the good condition of the control cards, as well as its connections.
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REV.
1

NBDIXXX

NBDIXXX

CCS-1

ETH SW

ST (FO)
BLKHD

DC+

230VAC
INPUT

5

ETH SW

ST (FO)
BLKHD

230VAC
INPUT

DCDC+

PE/GND

5

ETH SW

ST (FO)
BLKHD

230VAC
INPUT

PE/GND

DC+

DC-

ETH SW

ST (FO)
BLKHD

230VAC
INPUT

PE/GND

NBi POWER CABINET

CCS-1

5

DC+

DC-

5

DATE
3/31/2021

NBDIXXX

CCS-1

DC-

CCS-1

PE/GND

NBDIXXX

DESCRIPTION
Initial drawing

ENTRY CABLE GLANDS
(1 gland per cable)

NBDXXXX
DC CHARGER
OUTPUT TERMINALS

PEDISTAL
1

(+)
(-)
PE/GND
2
AUX 230VAC
BREAKERS.
3
CNTRL FIBER OPTIC
BULKHEAD (ST)
4
ETHERNET SWITCH
(RJ45 OR ST FIBER)

1

POST DC CONDUCTORS
(+/-) 500VDC or 1000VDC based on Power Cabinet output
(1) PE/GND conductor

2

AUXILIARY POWER INPUT:
230VAC, 1PH (L, N, G), 1A Load/Post

3

POST CONTROLLER INTERFACE
(1) Duplex or (2) simplex fiber optic, PCF 200µm core, ST connectors

4

5

POST ETHERNET INTERFACE
(1) CAT5E/6, RJ45 Ethernet cable or (1) Duplex fiber optic,
MM (62.5µm), ST connectors [optional with fiber switch
upgrade]

LEGEND:
CONDUCTORS & COMMUNICATIONS PROVIDED BY CUSTOMERS
INTERNAL WIRING PROVIDED BY POWER ELECTRONICS
EVSE CONNECTOR INSTALLED WITHIN DISPENSER POST
GROUNDING CONDUCTOR PROVIDED BY CUSTOMERS

CHARGER CABLE / CONNECTOR
(MAY VARY BASED ON PROJECT-SPECIFIC
CONFIGURATION)

NOTES:
1. SEE INSTALLATION MANUAL FOR FURTHER DETAILS
2. MAXIMUM DISTANCE FROM POWER CABINET TO INDUSTRIAL POST IS 150 METERS (80 METERS IF COPPER/CAT6E IS USED
FOR POST ETHERNET COMMUNICATIONS)
3. ALL CABLING AND TERMINATIONS BETWEEN POWER CABINET AND INDUSTRIAL POSTS ARE SUPPLIED BY THE CUSTOMER.
CUSTOMER IS RESPONSIBLE FOR COMPLYING WITH LOCAL ELECTRICAL CODES AND STANDARDS.
4. SEE INSTALLATION MANUAL FOR TORQUE VALUES.
5. SEE PRODUCT SPECIFICATION SHEET FOR ADDITIONAL TECHNICAL CHARACTERISTICS.
6. FOR GENERAL WIRING OF DISPENSERS IN A DAISY CHAIN CONFIGURATION; EXACT POWER RATING WILL VARY BASED ON DC
CHARGER POWER CONFIGURATION.

PROPRIETARY & CONFIDENTIAL INFORMATION
Title:
EQUIPMENT WIRING DIGRAM
GENERAL NBi DISPENSER DAISY CHAIN WIRING
(SEQUENTIAL CHARGING ONLY)

Author:
Revision:
Date:
Reviewed By:

S. CASTAGNO
REV 1
3/31/2021

Power Electronics U.S.A.
1510 N Hobson St
Gilbert, AZ 85233
(602) 354 - 4890

BY
SC

REV.
1
2
3

DESCRIPTION
Initial drawing
add 800V annotation; removed gland OD sizes
minor update, correction

DATE
1/29/2021
2/3/2021
3/11/2021

BY
SC
SC
SC

POWER CABINET WIRING DIAGRAM

L3

AC FUSED
SWITCH

L2

N
PE/GND
PLATE
INPUT AC POWER
480V/277V, 3PH (L1, L2, L3, N, PE/GND)

P.STAGE1
75A/60KW
L1

Dynamic Power
Combiner

DC+

P.STAGE2
75A/60KW

NBD120S, 1000V
(2x 120kW SPB)

DC+

OUTPUT DC POWER TO POSTS
(+/-)1000VDC based on Power Cabinet output
(1) PE/GND conductor

To Post1 120kWdc,
150A max.

DC-

DC-

To Post2 120kWdc,
150A max.

PE/GND
PLATE
Post1

AUX 230VAC
TERM. BLK.

Post2
Post1

ST (FO)
BULKHEAD

Post2
Post1

ETH
SW (FO)

Post2

USER ETHERNET CABLE
(1) CAT6e, RJ45

AUXILIARY POWER TO POSTS:
230VAC, 1PH (L, N, G), 14AWG
POST CONTROLLER INTERFACE
(1) Duplex or (2) simplex fiber optic, PCF 200µm core, ST connectors

EXIT GLAND PLATE & CABLE GLANDS
(SEE INSTALL MANUAL)

ENTRY GLAND PLATE & CABLE GLANDS
(SEE INSTALL MANUAL)

POST ETHERNET INTERFACE
(1) CAT5E/6, RJ45 Ethernet cable or (1) Duplex fiber optic, MM (62.5µm), ST
connectors [optional with fiber switch upgrade]

CUSTOMER-INSTALLED CABLING
CABLE DESCRIPTION

MAX. CONDUCTOR SIZE

INPUT AC POWER CABLES, 480VAC/277VAC, 3PH

120 mm2 (250MCM)

INPUT AC GROUND CABLE

70 mm2 (AWG 2/0)

USER ETHERNET CABLE

N/A

DC POWER CABLES TO POSTS, 1000VDC

95 mm2 (AWG 3/0)

OUTPUT GROUND CABLE TO POSTS

25 mm2 (AWG 4 )

AUX POWER TO POSTS, 230VAC, 1PH+G

2.5 mm2 (AWG 14 )

POST CONTROLLER FIBER OPTICS

N/A

POST ETHERNET COMMUNICATIONS

N/A

LEGEND:
CONDUCTORS & COMMUNICATIONS PROVIDED BY CUSTOMERS
INTERNAL WIRING PROVIDED BY POWER ELECTRONICS

NOTES:
1. SEE INSTALLATION MANUAL FOR FURTHER DETAILS
1. MAXIMUM DISTANCE FROM POWER CABINET TO INDUSTRIAL POST IS 150 METERS (80 METERS IF COPPER/CAT6E IS USED FOR POST
ETHERNET COMMUNICATIONS)
2. AC INPUT TERMINATIONS, DC OUTPUT TERMINATIONS, AND GROUND TERMINATIONS ACCOMMODATE 2-HOLE LUGS, 0.5 INCH STUD, 1.75
INCH SPACING. SEE INSTALLATION MANUAL.
3. ALL CABLING AND TERMINATIONS BETWEEN POWER CABINET AND INDUSTRIAL POSTS ARE SUPPLIED BY THE CUSTOMER. CUSTOMER IS
RESPONSIBLE FOR COMPLYING WITH LOCAL ELECTRICAL CODES AND STANDARDS.
4. SEE INSTALLATION MANUAL FOR TORQUE VALUES.
5. SEE PRODUCT SPECIFICAION SHEET FOR ADDITIONAL TECHNICAL CHARACTERISTICS.

PROPRIETARY & CONFIDENTIAL INFORMATION
Title:
EQUIPMENT WIRING DIGRAM
NBD120S Power Cabinet, 1000V, 2x 120KW Outputs
(Smart Power Balance)

Author:
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Date:
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REV 3
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