
 

March 3, 2020 
 

Pre-Proposal Meeting: Minutes  
Manufacture and Delivery of Heavy Duty, Low Floor 35ft and/or 40ft Battery Electric and 

Diesel buses 
 
Attendance list is included with the meeting minutes. 
Addendum #1 will be issued at a later date to include changes as discussed during the 
meeting. 
 
Addendum #1 will include 

 Proposal due date / deadline will be changed to April 3, 2020 at 12:00pm.  

 Butler County RTA (BCRTA) will be added to the procurement for diesel 35ft buses 

 Specifications for depot/slow charging infrastructure 

 Clarification on Performance Bond (Section 1.7) 
 
Laketran uses a non-traditional procurement process in which we do not spell out every detail 
or requirement the bus should have. We look to the bus manufacturers as the experts to 
propose the best bus for Laketran. The support available to Laketran from the OEM is 
important. 
 
Pricing of the bus is not the main factor in evaluation. Pricing should be based upon Laketran’s 
mandatory items (Section 3.15) and the most corrosion resistant features available. Northeast 
Ohio winters are hard on vehicles. Laketran desires to purchase the most corrosion resistant 
bus possible.  
 
Laketran is not looking to procure a hydrogen fuel cell bus as we have no way to fuel this type 
of bus. Laketran’s battery electric buses are being purchased using Federal and State grant 
funding and the grants were specifically written for battery electric buses. 
 
Delivery 

 Laketran does not have a specific delivery date in mind. As soon as possible is desired. 

 Laketran is not be testing a pilot bus.   

 We also understand that the manufacturing dates for BEBs or Diesel may be different. 
Your proposal must specify the anticipated manufacture and delivery dates for the 
buses. 

 
 
 
 



 

Fleet Composition 

 Laketran has written the procurement document to be as competitive as possible which 
is why the RFP was written to include both 35ft and 40ft buses. 

 One or more vendors may be awarded contracts. Thus, a vendor that only makes 
electric buses can participate (and conversely, a vendor that does not make electric 
buses can participate in the procurement). 

 Each propulsion type (BEB or Diesel) will be the same bus size. 

 HAPCAP and BCRTA are only interested in purchasing 35ft buses. 

 In the event that multiple contracts are awarded, Laketran BEB and Diesel buses will be 
designed to be as similar as possible, but Laketran understands that there are 
differences in how buses are designed. 

 
Charging Equipment 

 Laketran is looking to purchase on-route fast/opportunity chargers and depot chargers 
from the OEMs.  

 Laketran has specified the fast charger as ABB 450kW pantograph down heavy vehicle 
charger. 

 Laketran has 2 contacts at ABB – Pat Hayes pat.hayes@us.abb.com & Alex Lalonde 
alexandre.lalonde@ca.abb.com . 

o Included with the meeting minutes is the ABB proposal to Laketran which 
provides more technical information on the fast chargers. 

 Laketran will procure installation of the charging infrastructure separately from this 
procurement. The OEM is not responsible for installation. The OEM is responsible for 
selling the infrastructure to Laketran. 

 The make/model or manufacturer for the depot or slow charge station is less stringent. 
More details will be made available in Addendum #1. 

 Laketran is currently under construction of a new transit center and electric bus 
charging station at Lakeland Community College. Construction will be completed in 
August 2020. The pantograph will be embedded in the building’s canopy. 

 A second transit center with pole mounted charging infrastructure will begin construction 
in June 2020.  

 A third pole mounted charging station will be installed in 2021. 

 Charging infrastructure must be installed before delivery of the buses. 
 
 

mailto:pat.hayes@us.abb.com
mailto:alexandre.lalonde@ca.abb.com
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TECHNICAL & COMMERCIAL PROPOSAL

Laketran 
Panto Down UL BAA Charging 
ABB Heavy Vehicle Charger (HVC) 
Revision 0 unpriced

Inquiry by Laketran ABB ref. No. OPP-19-3612426

 Prepared by Pat Hayes  Date prepared  February 25, 2020
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TECHNICAL & COMMERCIAL PROPOSAL
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1 Executive Summary

The ABB group of companies has been in the electrical engineering business for 125 years. While EV charging

infrastructure is a very young market, ABB has been developing EV charging products and solutions for several years. With

its acquisition of DC fast charging leader Epyon in 2011, ABB has since deployed more than 13,000 DC fast charging

stations around the world, cementing our position as the global leader in multi-standard DC fast charging, and our

commitment to the future of vehicle electrification technologies.

ABB has partnered with all major car and bus manufacturers for many years, ensuring that EV charging infrastructure

meets the industry demand and leading new technologies and industry standards development. ABB is dedicated to

offering high quality, safe and reliable products. Evolving in a fast growing and dynamic market, ABB`s charging solutions

are designed to conquer time with a future proof and open-standard approach.

In Canada and the US alone, ABB has deployed over 2000 DC fast chargers and has a robust in-house service team (all

across Canada and the US) and service cloud platform to ensure quick response time and increased uptime of the

chargers. Because of this global and local expertise, ABB has become the go to for bus and car manufactures as well as

key stakeholders locally and worldwide.

The charger and its software are built based on a modular design that gives many advantages for servicing and adding

new functionality. As an example, the 150kW charging power of one power cabinet is generated from 3 internal power

modules of 50kW, creating redundancy. In case a module should fail, the system can be remotely reconfigured to work

with the remaining operative module(s) at any time resulting in increased system uptime. All software and all key

hardware modules are developed and produced by ABB itself. This means ABB is able to make diagnosis and changes to

the system easier and more in depth. Also spare parts and support can be made available easier and is fully under ABB

control. Furthermore, the cabinets are designed with the smallest footprint, and robust enough to withstand North

America`s cold temperatures.

The HVC products are designed from start to serve as connected charging systems. Charger`s connectivity enables

remote service and support. Today, ABB and its customers solve 70% to 80% of their service cases remotely, resulting in

very short response times and substantially reducing downtime. Also, connectivity allows remote software updates, as

for example updates of charging protocols, user interface and payment solutions ensuring minimal on-site maintenance

and future-proofing software solutions.
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For questions concerning this offer, please contact Pat Hayes, via telephone number: +1 262-408-3217 or via e-mail:

pat.hayes@us.abb.com.

We look forward to working with you.

Pat Hayes
EVCI US Heavy Vehicle Charging Solutions Sales Manager

Phone: +1 (262) 408-3217

pat.hayes@us.abb.com

www.abb.com/evcharging
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2 Hardware overview
ABB electric vehicle charging proposed solution is as follow:

· 1 x 450kW Charger with Pantograph connection (480V input to cabinets)

The On-route Opportunity Charging System is typically used for end point opportunity charging of electric city buses,
enabling zero emission public transport in cities with an attractive Total Cost of Ownership. With its automated rooftop
connection and typical charge time of 3–6 minutes the system can easily be integrated in existing bus lines by installing
chargers at endpoints and/or terminals. ABB`s Automated Connection Systems can be combined with up to 3 HVC
power cabinets enabling a charging power of up to 450 kW.

.

2.1.1 OppCharge interface - Standardization

In the market for charging electric passenger vehicles various IEC standards have been developed in the period from 2008

to 2014, and as such a good framework of rules and practices exists to ensure safety and compatibility (for example IEC

61851-23, ISO 15118, IEC 62196-3). ABB has been a key contributor to the aforementioned standards and continuous to be

so.

In the market for charging electric busses global standardization has also begun, and several new standardization groups

are being formed at the moment. ABB is part of the most important standardization initiatives to share requirements,

experiences and other inputs and formulate proposal documents regarding physical interface, safety systems and

communication protocols.  For bus charging ABB complies with OppCharge for opportunity charging.

Until more formal standardization is in place together with 3rd party validation of compatibility ABB offers charging

systems that are validated and tested with individual brands/vehicles on the standards mentioned above. This quotation

 150 kW 150 kW  150 kW
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assumes that the e-bus that will be charged with it has been validated by ABB. A list of validated vehicles is available upon

request. If a different e-bus is selected it is possible that additional costs for integration and testing apply.

2.1.2 Heavy Vehicle Charger (HVC)

The Heavy Vehicle Charger (HVC) is the heart of the charging system. It converts and provides power to the Depot

Charging Box and Pantograph interfaces. The HVC offers a modular system consisting of 50kW internal building blocks

that can be used to expand up to 150kW of charging power using the same cabinet.

2.1.3 Heavy Vehicle Charger (HVC) Specifications

· Connection voltage: 480 VAC, 3-phase, 60 Hz

· Max power system: 450 kW system

· System 450kW Weight: 8863 kg

· Dimensions: (inches) 138.3 (W) x 30.3 (D) x 82.2 (H)

· Housing: IP54 (Type 3R) Powder-coated stainless-steel enclosure

· Enclosure color RAL 9002 (Grey white)

RAL 7012 (Basalt grey) – top fan inlet

· Supported Network Connection GSM/2G/3G/4G

Ethernet Base 10/100T

2.1.4 Pantograph Specifications

· Connection standard OppCharge SAE J3105-1*

· Voltage range 150-850 VDC

· Max output power & current 450 kW – 600 A

· Weight 364 kg

· Dimensions (inches) 79.1 x 35.4 x 19.3 mm (W x D x H)

· Distance between HVC & ACM Max 20 meters. (Long range option available – up to 150 m)

· Distance between ACM and pantograph shall not exceed 10m.

* SAE J3105-1 standard is a work in progress
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2.1.5 ACM Control Module Specifications

· Weight ~125 lbs

· Dimensions (inches) 24.0 x 8.7 x 33.1 (W x D x H)

· Color RAL 9003

2.1.6 Ambient Conditions

The equipment being offered in this proposal is designed for the following ambient conditions without de-rating.

· Operating temperature: -10 to +50 oC (OPTIONS for -35degC)

· Humidity: 5 % to 95 %, RH – non-condensing

2.1.7 Customization

Stainless Steel enclosure with Pure White RAL 9010 powder coat for simple customization with decals and/or labeling to

be put somewhere else.

2.1.8 Standards & Certifications

• UL/CSA certified: UL 2202, UL 2231-1, UL 2231-2, CAN CSA C22.2 n. 107-1, CAN CSA C22.2 n. 281-1, CAN CSA C22.2 n. 281-2.

• DIN 70121 and OppCharge compatible.

2.1.9 Available Options

The following options are available on the Pantograph Charging Systems:

HVC long distance
support package

To increase distance between HVC and Panto up to max. 150 meters.

· Data communication enhancer module;
· Overvoltage protection system;

· 1 package needed per cabinet;
Cable between charger and Bus Connection not included.

HVC Robustness
Package

Package to further increase robustness:

· Redundant auxiliary power supply;
· Low temperature option: integrated Heating system for extension of the operating

temperature to -35oC to +50oC

· Active temperature measurement and control;

· Intelligent air filter system;
· Intelligent fuse control.
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3 Connectivity

Being the global industry leader in deploying and managing nationwide EV charging networks, ABB has made

Internet connectivity a crucial part of its EV charging strategy and offering which ensures:

· Reliable & cost effective way to connect charger to the Internet

· Minimal upfront investment and customization on customer IT infrastructure and SW solutions

· Future proof infrastructure with maximum interoperability also with latest EV models

· Optimized remote service process, reducing time to repair and minimizing need for site visits

· Smart controlled charging to reduce costly demand charges

3.1 Local Service Capability & Robustness

ABB proactively manages its charger network through its on-line, cloud-based monitoring platform. The proactive

management and supervision of chargers throughout North America is done by a local service teams in North America.

This team also handles technical support questions with short response times.

More than 75% of charger issues experienced are resolved remotely. With quick response times from ABB personnel and

successful remote troubleshooting, the chargers in Canada and the US benefit from robust and greatly improved

customer service satisfaction.

3.2 Web Tool Solutions: Operator Pro

ABB Web solution “Operator Pro” is an on-line management tool providing operators of charging infrastructure with real-

time status information and usage statistics on their equipment.

Infrastructure providers can now gather detailed charge session statistics, configure HVC chargers on their sites

according to their preferences and obtain valuable insights through charger usage statistics. All charge session data can

be exported and managed directly from this Internet based application.

This web solution consists of several modules:

Status

The status functionality provides viewing the real-time charger network status via a comprehensive map view. Looking

up the actual status per charger or per outlet is also possible. It is even possible to see which outlets are currently

charging.

Statistics

The statistics feature is key to gain insight in the usage of the equipment. It provides you with information on the number

of sessions and kWh delivered. Statistics can be viewed over the last 7 days per charger and give an excellent quick glance

on how the network is being used. Discovering more details about your charging sessions over flexible time frames is

provided by the export function (for example to an MS Excel file) for further processing.
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Configuration

The configuration module allows for remotely configuring settings of a charger, remote restarting if needed and

disabling or enabling chargers when desired. The latest feature “off-line behavior” allows customers to define how the

charger will work in case connection with the back-end system is lost.

Access management

Access control is made easy by allowing infrastructure operators to use and manage RFID cards and PIN codes

themselves. All transactions related to an RFID card or PIN code can be exported for further processing.

Cases

Cases support issue solving. This functionality helps finding an answer to a problem quickly, raising a case to trigger the

service organization and tracking a case to be able to provide the end customers full insight in the progress of a problem.

Notifications

The notifications module offers your driver care center the possibility to receive an alert by e-mail in case a charger reports

a certain event, for example when the emergency button is pressed.

Please contact your ABB representative for pricing.

3.3 OCPP Connectivity Capabilities

All ABB’s chargers can be connected to a remote high level control platform using OCPP 1.6J. For more details on OCPP

1.6J features and capabilities, please see http://www.openchargealliance.org/. For more details on how to order this

optional feature, please contact your ABB representative.
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4 Installation & Service

4.1 Local Project Management and Engineering Support

This offer includes a Project Manager located in the ABB office who is the main point of contact throughout the project

execution.

4.2 Installation

ABB can provide all types of installation from only delivering the unit (no installation) to turn-key type of installation.

Available installation services includes, and is not limited to, the following:

· Electric vehicle charging system

· Light Civil works

· Grid connection upgrade (if needed)

· Cabling

· Installation

· On-site commissioning

· Training

· Service & Support (Bilingual)

ABB has offices across North America and works with a network of partners for reliable and effective installation and

service. For proper pricing and planning, detailed installation sites survey will have to be carried out.

Please contact your ABB representative for pricing.

4.3 Commissioning and onsite training

This system requires an onsite commissioning activity by an ABB trained and certified person.

The following activities are executed:

· Commissioning of charger system to be fully operational with the selected e-bus

· Customer to make a compatible e-bus available during commissioning

· Post-installation checking of operational correctness

· Alignment and calibration of pantograph

· Configuration of remote connectivity and remote management features

· Safety tests

· User/operator Training (on-site training during/after commissioning)
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· Travel & lodging in included (1 engineer in 1 trips)

4.4 Service Level Agreements (SLA)

To get the most out of your charging infrastructure we recommend an SLA (Service Level Agreement) to look after your

business critical assets. The exact offer may depend on the region and scope of your project. All ABB Service Level

Agreements are configured for EV Charger owners that demand a network of robust, reliable equipment.  Benefits

include:

· 24/7 SoS call center support

· Assured warranty AND technical support response time

· 1 preventive maintenance visit per year, scheduled in 12-month cycles from start-up

o Includes air filter replacement

Please contact your ABB representative for pricing.

4.5 Recommended Spare Parts

Recommended spare parts kits for onsite. Please contact ABB representative for pricing.

4.6 Extended Warranty

Extended warranty is available when a Service Level Agreement is in place. In case of an extended warranty, the decision

for extended warranty must be taken at moment of purchase of the involved fast charging system(s).

Please contact your ABB representative for more details.
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5 Commercial Proposal

5.1 Pricing

Panto mounted on existing structure -  NO POLE
2 x HVC-450PD – 450kW UL Opportunity Charger
No Pole-Mast/ Pantograph (ACD) & ACM (Panto and charger only)
Buy America Rule 49 CFR Part 661.5 – General Manufacture

$ xxx,xxx.00 USD

Charger Connect - 3G connection of chargers for 2 years *
(approximately $133 USD per charger per year)
Operator Pro – Connection fee for 2 years (approx. $325 /charger/year)

Included

Onsite Commissioning and unit overview ** Included

Standard Warranty (first 2 years of operation) Included

Local Project Management & Engineering Support (Installation) Included

Freight Packaging and transport to site
INCOTERM 2010 DDP Laketran Site, OH

Included

OPTION:  HVC Robustness Package for Low Temperature $ x,xxx USD per unit

OPTION:  Long Distance Package (increases distance from HVC to ACD to 150m) $ x,xxx USD per unit

OPTION:  Extended warranty for HVC, ACM, and Pantograph
– up to 3 years on top of the standard warranty for a 5 years total coverage

$ x,xxx USD per unit per year

NOTE: Interconnection cabling/wiring between HVC cabinets and Depot charge boxes is not included and must be supplied
by installer.

5.2 Pricing - Connected Services

Charger Connect  – required for each charger for 2 years * Included

* We are assuming charger connect will be around 15 years from now. In this fast changing EV business, if Charger Connect
changes to a different method of communication, the annual operating fee will be adjusted accordingly.

** We are assuming commissioning of each unit will be done in two separate deployments.  The Pantograph chargers have
been planned using 32 man-hours of site time total utilizing 1 field engineer in 2 depoloyments.
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5.3 Lead time

Lead time to be confirmed at time of order as it is based depending on factory stock & loading.

o ABB’s standard lead time for HVC Cabinet & ACM: 10-12 weeks

o Pantograph / Pole standard lead time: 22-24 weeks but we may have some we can use in pipeline to help

reduce this lead-time.  Please advise project expectations.

5.4 Placing your order

· Orders may be submitted via email to pat.hayes@us.abb.com

· Additional support is available by dialing +1 (262) 408-3217

5.5 Proposal Validity

· Pricing valid for 30 days.

· Pricing assumes equipment delivery will be for a complete system as noted in this proposal.

· ABB reserves the right to adjust prices to reflect changes in raw material costs and/or currency exchange rates

should the project be delayed beyond the validity date of the proposal.

5.6 Exclusions and Clarifications

· Interconnecting materials not specifically listed, such as DC cables between HVC and ACM.

· Spare parts are not included in this proposal.
· Step-up or step-down transformer(s) are not included in this proposal.

· Any other goods and services not specifically stated in this proposal are not included.

· Verify site location to validate SLA at time of order.  Response time may vary by region.

5.7 Terms and Conditions

Warranty: Product warranty is 24 months after SAT or 30 months after factory shipment,
whichever comes first, on material.  Labor costs, travel expenses are excluded.

Warranty exclusions are e.g.

(but not limited to): a) Used for other purposes than to charge an electrical car; b) vandalism; c) Force
Majeure; d) misuse  charge cable (cable should be properly stored while not used, do
not drive over the cable and connector);

e) use outside specified ambient conditions (According to Prod Spec);

f) Impacted above IK rating (According to Prod Spec); g) Overvoltage due to lightning
strike or grid imperfections; h) Grid instability; i) Touch screen, scratches, broken glass
or other similar damages due to external force j) Air inlet filter, especially important in
case a charger is operated in a dusty environment. k) AC power cable and grid
connection;

l) Unauthorized opening/demounting of the charger; m) Charger is not properly
maintained: Keep the charger and screen clean with non-erosive materials/cleaning
agents
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Pricing: In USD, excluding any applicable tax and insurance. Duties are included.  Pricing is valid
only for scope and quantities described in this document. Any change in scope and/or
quantity will void this quotation unless otherwise specified by an authorized ABB
representative.

Delivery: DDP site, according to incoterms 2010. Unloading by others.

Packaging: Chargers are packaged for sea freight.

Commissioning: System must be fully installed and ready for startup. Waiting time due to causes out
of ABB`s control will be charged as per ABB`s rates.

Excluded are: This offer does not include the necessary wiring and paving, installation and drawing
work and connection to an electricity network and a secure network (TCP/IP or ADSL).
A back office system for authentication is not part of this offer.

Expiry of quotation: 30 days after quotation date.

Terms ABB General Terms and Conditions of Sale and Services and attached to this proposal.

Payment condition: Hardware delivery

20% upon order receipt

80% upon hardware delivery

Service Level Agreement & Extended Warranty

Yearly fee to be invoiced on date of commissioning

Payment terms: Within 30 days from the date of invoice.

Payment Terms Net 30 days.  Final Payment Terms pending ABB Credit Approval Process.

Start of project: Upon receipt of signed Purchase Order
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ABB GENERAL TERMS AND CONDITIONS OF SALE
1. General. The terms and conditions contained herein, together with any additional or different terms contained in ABB's Proposal, if any, submitted to

Purchaser (which Proposal shall control over any conflicting terms), constitute the entire agreement (the "Agreement") between the parties with respect to the

order and supersede all prior communications and agreements regarding the order. Acceptance by ABB of the order, or Purchaser's acceptance of ABB's Proposal,
is expressly limited to and conditioned upon Purchaser's acceptance of these terms and conditions, payment for or acceptance of any performance by ABB being

acceptance. These terms and conditions may not be changed or superseded by any different or additional terms and conditions proposed by Purchaser to which

terms ABB hereby objects. Unless the context otherwise requires, the term "Equipment" as used herein means all of the equipment, parts, accessories sold, and
all software and software documentation, if any, licensed to Purchaser by ABB ("Software") under the order.  Unless the context otherwise requires, the term

"Services" as used herein means all labor, supervisory, technical and engineering, installation, repair, consulting or other services provided by ABB under the

order.  As used herein, the term "Purchaser" shall include the initial end use of the Equipment and/or services; provided, however, that Paragraph 13(a) shall
apply exclusively to the initial end user.

2. Prices.

(a) Unless otherwise specified in writing, all Proposals expire thirty (30) days from the date thereof.

(b) Unless otherwise stated herein, Services prices are based on normal business hours (8 a.m. to 5 p.m. Monday through Friday).  Overtime and Saturday

hours will be billed at one and one-half (1 1/2) times the hourly rate; and Sunday hours will be billed at two (2) times the hourly rate; holiday hours will be billed at
three (3) times the hourly rate.  If a Services rate sheet is attached hereto, the applicable Services rates shall be those set forth in the rate sheet.  Rates are

subject to change without notice.

(c) The price does not include any federal, state or local property, license, privilege, sales, use, excise, gross receipts, or other like taxes which may now

or hereafter be applicable.  Purchaser agrees to pay or reimburse any such taxes which ABB or its suppliers are required to pay or collect.  If Purchaser is exempt

from the payment of any tax or holds a direct payment permit, Purchaser shall, upon order placement, provide ABB a copy, acceptable to the relevant governmental
authorities of any such certificate or permit.

(d) The price includes customs duties and other importation or exportation fees, if any, at the rates in effect on the date of ABB’s Proposal. Any change
after that date in such duties, fees, or rates, shall increase the price by ABB's additional cost.

3. Payment.

(a) Unless specified to the contrary in writing by ABB, payment terms are net cash, payable without offset, in United States Dollars, 30 days from date of

invoice by wire transfer to the account designated by ABB in the Proposal.

(b) If in the judgment of ABB, the financial condition of Purchaser at any time prior to delivery does not justify the terms of payment specified, ABB may

require payment in advance, payment security satisfactory to ABB, or may terminate the order, whereupon ABB shall be entitled to receive reasonable cancellation
charges.  If delivery is delayed by Purchaser, payment shall be due on the date ABB is prepared to make delivery.  Delays in delivery or nonconformities in any

installments delivered shall not relieve Purchaser of its obligation to accept and pay for remaining installments.

(c) Purchaser shall pay, in addition to the overdue payment, a late charge equal to the lesser of 1 1/2% per month or any part thereof or the highest

applicable rate allowed by law on all such overdue amounts plus ABB's attorneys' fees and court costs incurred in connection with collection.

4. Changes.

(a) Any changes requested by Purchaser affecting the ordered scope of work must be accepted by ABB and resulting adjustments to affected provisions,
including price, schedule, and guarantees mutually agreed in writing prior to implementation of the change.

(b) ABB may, at its expense, make such changes in the Equipment or Services as it deems necessary, in its sole discretion, to conform the Equipment or
Services to the applicable specifications.  If Purchaser objects to any such changes, ABB shall be relieved of its obligation to conform to the applicable

specifications to the extent that conformance may be affected by such objection.

5. Delivery.

(a) All Equipment manufactured, assembled or warehoused in the continental United States is delivered F.O.B. point of shipment.   Equipment shipped
from outside the continental United States is delivered F.O.B. United States port of entry. Purchaser shall be responsible for any and all demurrage or detention

charges.

(b) If the scheduled delivery of Equipment is delayed by Purchaser or by Force Majeure, ABB may move the Equipment to storage for the account of and

at the risk of Purchaser whereupon it shall be deemed to be delivered.

(c) Shipping and delivery dates are contingent upon Purchaser's timely approvals and delivery by Purchaser of any documentation required for ABB's

performance hereunder.

(d) Claims for shortages or other errors in delivery must be made in writing to ABB within ten days of delivery.  Equipment may not be returned except

with the prior written consent of and subject to terms specified by ABB. Claims for damage after delivery shall be made directly by Purchaser with the common

carrier

6. Title & Risk of Loss. Except with respect to Software (for which title shall not pass, use being licensed) title to Equipment shall remain in ABB until

fully paid for. Notwithstanding any agreement with respect to delivery terms or payment of transportation charges, risk of loss or damage shall pass to Purchaser
upon delivery.

7. Inspection, Testing and Acceptance.

(a) Any inspection by Purchaser of Equipment on ABB's premises shall be scheduled in advance to be performed during normal working hours.

(b) If the order provides for factory acceptance testing, ABB shall notify Purchaser when ABB will conduct such testing prior to shipment.  Unless Purchaser
states specific objections in writing within ten (10) days after completion of factory acceptance testing, completion of the acceptance test constitutes Purchaser's

factory acceptance of the Equipment and its authorization for shipment.

(c) If the order provides for site acceptance testing, testing will be performed by ABB personnel to verify that the Equipment has arrived at site complete,

without physical damage, and in good operating condition. Completion of site acceptance testing constitutes full and final acceptance of the Equipment.  If, through

no fault of ABB, acceptance testing is not completed within thirty (30) days after arrival of the Equipment at the site, the site acceptance test shall be deemed
completed and the Equipment shall be deemed accepted.
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8. Warranties and Remedies.

(a) Equipment and Services Warranty.  ABB warrants that Equipment (excluding Software, which is warranted as specified in paragraph (d) below) shall

be delivered free of defects in material and workmanship and that Services shall be free of defects in workmanship. The Warranty Remedy Period for Equipment
(excluding Software, Spare Parts and Refurbished or Repaired Parts) shall end twenty-four (24) months after installation or thirty (30) months after date of

shipment, whichever first occurs.  The Warranty Remedy Period for new spare parts shall end twelve (12) months after date of shipment.  The Warranty Remedy

Period for refurbished or repaired parts shall end ninety (90) days after date of shipment. The Warranty Remedy Period for Services shall end ninety (90) days
after the date of completion of Services.

(b) Equipment and Services Remedy. If a nonconformity to the foregoing warranty is discovered in the Equipment or Services during the applicable
Warranty Remedy Period, as specified above, under normal and proper use and provided the Equipment has been properly stored, installed, operated and

maintained and written notice of such nonconformity is provided to ABB promptly after such discovery and within the applicable Warranty Remedy Period, ABB

shall, at its option, either (i) repair or replace the nonconforming portion of the Equipment or re-perform the nonconforming Services or (ii) refund the portion of
the price applicable to the nonconforming portion of Equipment or Services. If any portion of the Equipment or Services so repaired, replaced or re-performed fails

to conform to the foregoing warranty, and written notice of such nonconformity is provided to ABB promptly after discovery and within the original Warranty Remedy

Period applicable to such Equipment or Services or 30 days from completion of such repair, replacement or re-performance, whichever is later, ABB will repair or
replace such nonconforming Equipment or re-perform the nonconforming Services. The original Warranty Remedy Period shall not otherwise be extended.

(c) Exceptions. ABB shall not be responsible for providing working access to the nonconforming Equipment, including disassembly and re-assembly of

non-ABB supplied equipment, or for providing transportation to or from any repair facility, all of which shall be at Purchaser's risk and expense. ABB shall have no
obligation hereunder with respect to any Equipment which (i) has been improperly repaired or altered; (ii) has been subjected to misuse, negligence or accident;

(iii) has been used in a manner contrary to ABB's instructions; (iv) is comprised of materials provided by or a design specified by Purchaser; or (v) has failed as a
result of ordinary wear and tear.  Equipment supplied by ABB but manufactured by others is warranted only to the extent of the manufacturer’s warranty, and only

the remedies, if any, provided by the manufacturer will be allowed.

(d) Software Warranty and Remedies.  ABB warrants that, except as specified below, the Software will, when properly installed, execute in accordance
with ABB's published specification. If a nonconformity to the foregoing warranty is discovered during the period ending one (1) year after the date of shipment and

written notice of such nonconformity is provided to ABB promptly after such discovery and within that period, including a description of the nonconformity and

complete information about the manner of its discovery, ABB shall correct the nonconformity by, at its option, either (i) modifying or making available to the
Purchaser instructions for modifying the Software; or (ii) making available at ABB's facility necessary corrected or replacement programs.  ABB shall have no

obligation with respect to any nonconformities resulting from (i) unauthorized modification of the Software or (ii) Purchaser-supplied software or interfacing.  ABB
does not warrant that the functions contained in the software will operate in combinations which may be selected for use by the Purchaser, or that the software

products are free from errors in the nature of what is commonly categorized by the computer industry as "bugs".

(e) THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES OF QUALITY AND PERFORMANCE,
WHETHERWRITTEN, ORAL OR IMPLIED, AND ALL OTHER WARRANTIES INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS

FOR A PARTICULAR PURPOSE OR USAGE OF TRADE ARE HEREBY DISCLAIMED. THE REMEDIES STATED HEREIN CONSTITUTE PURCHASER’S

EXCLUSIVE REMEDIES AND ABB’S ENTIRE LIABILITY FOR ANY BREACH OF WARRANTY.

9. Patent Indemnity.

(a) ABB shall defend at its own expense any action brought against Purchaser alleging that the Equipment or the use of the Equipment to practice any

process for which such Equipment is specified by ABB (a “Process”) directly infringes any claim of a patent of the United States of America and to pay all damages
and costs finally awarded in any such action, provided that Purchaser has given ABB prompt written notice of such action, all necessary assistance in the defense

thereof and the right to control all aspects of the defense thereof including the right to settle or otherwise terminate such action in behalf of Purchaser.

(b) ABB shall have no obligation hereunder and this provision shall not apply to:  (i) any other equipment or processes, including Equipment or Processes

which have been modified or combined with other equipment or process not supplied by ABB; (ii) any Equipment or Process supplied according to a design, other

than an ABB design, required by Purchaser; (iii) any products manufactured by the Equipment or Process; (iv) any patent issued after the date hereof; or (v) any
action settled or otherwise terminated without the prior written consent of ABB.

(c) If, in any such action, the Equipment is held to constitute an infringement, or the practice of any Process using the Equipment is finally enjoined, ABB
shall, at its option and its own expense, procure for Purchaser the right to continue using said Equipment; or modify or replace it with non-infringing equipment or,

with Purchaser's assistance, modify the Process so that it becomes non-infringing; or remove it and refund the portion of the price allocable to the infringing

Equipment. THE FOREGOING PARAGRAPHS STATE THE ENTIRE LIABILITY OF ABB AND EQUIPMENT MANUFACTURER FOR ANY PATENT
INFRINGEMENT.

(d) To the extent that said Equipment or any part thereof is modified by Purchaser, or combined by Purchaser with equipment or processes not furnished

hereunder(except to the extent that ABB is a contributory infringer) or said Equipment or any part thereof is used by Purchaser to perform a process not furnished

hereunder by ABB or to produce an article, and by reason of said modification, combination, performance or production, an action is brought against ABB,
Purchaser shall defend and indemnify ABB in the same manner and to the same extent that ABB would be obligated to indemnify Purchaser under this "Patent
Indemnity" provision. 10.   Limitation of Liability.

(a) In no event shall ABB, its suppliers or subcontractors be liable for special, indirect, incidental or consequential damages, whether in contract, warranty,

tort, negligence, strict liability or otherwise, including, but not limited to, loss of profits or revenue, loss of use of the Equipment or any associated equipment, cost

of capital, cost of substitute equipment, facilities or services, downtime costs, delays, and claims of customers of the Purchaser or other third parties for any
damages. ABB's liability for any claim whether in contract, warranty, tort, negligence, strict liability, or otherwise for any loss or damage arising out of, connected

with, or resulting from this Agreement or the performance or breach thereof, or from the design, manufacture, sale, delivery, resale, repair, replacement, installation,

technical direction of installation, inspection, operation or use of any equipment covered by or furnished under this Agreement, or from any services rendered in
connection therewith, shall in no case (except as provided in the section entitled "Patent Indemnity") exceed one-half (1/2) of the purchase price allocable to the

Equipment or part thereof or Services which gives rise to the claim.

(b) All causes of action against ABB arising out of or relating to this Agreement or the performance or breach hereof shall expire unless brought within

one year of the time of accrual thereof.

(c) In no event, regardless of cause, shall ABB be liable for penalties or penalty clauses of any description or for indemnification of Purchaser or others

for costs, damages, or expenses arising out of or related to the Equipment and/Services.

11. Laws and Regulations. ABB does not assume any responsibility for compliance with federal, state or local laws and regulations, except as expressly

set forth herein, and compliance with any laws and regulations relating to the operation or use of the Equipment or Software is the sole responsibility of the

Purchaser. All laws and regulations referenced herein shall be those in effect as of the Proposal date.  In the event of any subsequent revisions or changes
thereto, ABB assumes no responsibility for compliance therewith.  If Purchaser desires a modification as a result of any such change or revision, it shall be treated
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as a change per Article 4.  Nothing contained herein shall be construed as imposing responsibility or liability upon ABB for obtaining any permits, licenses or

approvals from any agency required in connection with the supply, erection or operation of the Equipment. This Agreement shall be governed by the laws of the
State of New York, but excluding the provisions of the United Nations Convention on Contracts for the International Sale of Goods and excluding New York law

with respect to conflicts of law.  Purchaser agrees that all causes of action against ABB under this Agreement shall be brought in the State Courts of the State of

New York, or the U.S. District Court for the Southern District of New York. If any provision hereof, partly or completely, shall be held invalid or unenforceable, such
invalidity or unenforceability shall not affect any other provision or portion hereof and these terms shall be construed as if such invalid or unenforceable provision

or portion thereof had never existed.

12. OSHA. ABB warrants that the Equipment will comply with the relevant standards of the Occupational Safety and Health Act of 1970 ("OSHA") and the

regulations promulgated thereunder as of the date of the Proposal.  Upon prompt written notice from the Purchaser of a breach of this warranty, ABB will replace

the affected part or modify it so that it conforms to such standard or regulation.  ABB's obligation shall be limited to such replacement or modification.  In no event
shall ABB be responsible for liability arising out of the violation of any OSHA standards relating to or caused by Purchaser's design, location, operation, or

maintenance of the Equipment, its use in association with other equipment of Purchaser, or the alteration of the Equipment by any party other than ABB.

13. Software License.

(a) ABB owns all rights in or has the right to sublicense all of the Software, if any, to be delivered to Purchaser under this Agreement. As part of the sale
made hereunder Purchaser hereby obtains a limited license to use the Software, subject to the following:  (i) The Software may be used only in conjunction with

equipment specified by ABB; (ii) The Software shall be kept strictly confidential; (iii) The Software shall not be copied, reverse engineered, or modified; (iv) The

Purchaser's right to use the Software shall terminate immediately when the specified equipment is no longer used by the Purchaser or when otherwise terminated,
e.g. for breach, hereunder; and (v) the rights to use the Software are non-exclusive and non-transferable, except with ABB's prior written consent.

(b) Nothing in this Agreement shall be deemed to convey to Purchaser any title to or ownership in the Software or the intellectual property contained
therein in whole or in part, nor to designate the Software a "work made for hire" under the Copyright Act, nor to confer upon any person who is not a named party

to this Agreement any right or remedy under or by reason of this Agreement.  In the event of termination of this License, Purchaser shall immediately cease using

the Software and, without retaining any copies, notes or excerpts thereof, return to ABB the Software and all copies thereof and shall remove all machine-readable
Software from all of Purchaser's storage media.

14. Inventions and Information. Unless otherwise agreed in writing by ABB and Purchaser, all right, title and interest in any inventions, developments,

improvements or modifications of or for Equipment and Services shall remain with ABB.  Any design, manufacturing drawings or other information submitted to

the Purchaser remains the exclusive property of ABB.  Purchaser shall not, without ABB's prior written consent, copy or disclose such information to a third party.

Such information shall be used solely for the operation or maintenance of the Equipment and not for any other purpose, including the duplication thereof in whole
or in part.

15. Force Majeure. ABB shall neither be liable for loss, damage, detention or delay nor be deemed to be in default for failure to perform when prevented

from doing so by causes beyond its reasonable control  including but not limited to acts of war (declared or undeclared), Acts of God, fire, strike, labor difficulties,

acts or omissions of any governmental authority or of Purchaser, compliance with government regulations, insurrection or riot, embargo, delays or shortages in

transportation or inability to obtain necessary labor, materials, or manufacturing facilities from usual sources or from defects or delays in the performance of its
suppliers or subcontractors due to any of the foregoing enumerated causes.  In the event of delay due to any such cause, the date of delivery will be extended by

period equal to the delay plus a reasonable time to resume production, and the price will be adjusted to compensate ABB for such delay.

16. Cancellation. Any order may be cancelled by Purchaser only upon prior written notice and payment of termination charges, including but not limited

to, all costs identified to the order incurred prior to the effective date of notice of termination and all expenses incurred by ABB attributable to the termination, plus

a fixed sum of ten (10) percent of the final total price to compensate for disruption in scheduling, planned production and other indirect costs.

17. Termination. No termination by Purchaser for default shall be effective unless, within fifteen (15) days after receipt by ABB of Purchaser's written

notice specifying such default, ABB shall have failed to initiate and pursue with due diligence correction of such specified default.

18. Export Control.

(a) Purchaser represents and warrants that the Equipment and Services provided hereunder and the "direct product" thereof are intended for civil use

only and will not be used, directly or indirectly, for the production of chemical or biological weapons or of precursor chemicals for such weapons, or for any direct

or indirect nuclear end use. Purchaser agrees not to disclose, use, export or re-export, directly or indirectly, any information provided by ABB or the "direct product"
thereof as defined in the Export Control Regulations of the United States Department of Commerce, except in compliance with such Regulations.

(b) If applicable, ABB shall file for a U.S. export license, but only after appropriate documentation for the license application has been provided by
Purchaser. Purchaser shall furnish such documentation within a reasonable time after order acceptance.  Any delay in obtaining such license shall suspend

performance of this Agreement by ABB.  If an export license is not granted or, if once granted, is thereafter revoked or modified by the appropriate authorities, this

Agreement may be canceled by ABB without liability for damages of any kind resulting from such cancellation.   At ABB's request, Purchaser shall provide to ABB
a Letter of Assurance and End-User Statement in a form reasonably satisfactory to ABB.

(c) Client agrees to adhere to all applicable import and export control laws, regulations, orders and requirements, including but not limited to those of the
United States and the jurisdictions to or through which the purchased goods are transported.

(d) With respect to orders that have been accepted by ABB but not delivered, ABB commits (i) to full transparency in regard to the cost increases
associated with any legislation or tariffs; and (ii) that any increases resulting from changes in legislation or tariffs will solely reflect the additional costs incurred as

a result of legislation or tariffs and will not include any additional overhead costs or profits.

19. Assignment. Any assignment of this Agreement or of any rights or obligations under the Agreement without prior written consent of ABB shall be void.

20. Nuclear Insurance – Indemnity. For applications in nuclear projects, the Purchaser and/or its end user customer shall have complete insurance

protection against liability and property damage resulting from a nuclear incident to and shall indemnify ABB, its subcontractors, suppliers and vendors against all

claims resulting from a nuclear incident.

21. Resale. If Purchaser resells any of the Equipment, the sale terms shall limit ABB's liability to the buyer to the same extent that ABB's liability to

Purchaser is limited hereunder.

22. Entire Agreement. This Agreement constitutes the entire agreement between ABB and Purchaser. There are no agreements, understandings,

restrictions, warranties, or representations between ABB and Purchaser other than those set forth herein or herein provided.




















