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New brains for existing cranes
Barry W. Wiles, Industry Manager – Crane Systems, Avtron Manufacturing Inc., Independence, OH, USA

Introduction
Maryland Port Administration’s Dundalk Terminal operates several 
dockside cranes for the loading and unloading of containers 
from ships. Cranes No.7 and 8 were originally installed in 1977 
by IHL. In 1996 MPA replaced the obsolete GE equipment with 
Square D/Telemechanique controls. The upgrade included raise, 
boom extension, speed increase and control system upgrades. The 
electrical equipment supplied only a decade ago quickly became 
obsolete and began causing problems with the crane’s operation. 
Downtime was increasing, components were failing and even the 
diagnostic capabilities were of little use. MPA also soon learned 
that technical support and parts were virtually impossible to obtain. 
MPA was at risk of losing one of these vital cranes for a large 
period of time if a major malfunction of the system should occur.

MPA reviewed several different options for the upgrade. Their 
main objectives were:

1.  Eliminate the Telemecanique Rectivar 4 electronic system

2.  Replace the existing Telemecanique PLC

3.  Eliminate the exposure of the port to downtime due to 
obsolete electrical parts

4.  Complete the upgrade in a fourteen-day window

Bids were solicited for the electrical upgrade of both cranes 
No.7 and No.8. Each supplier was asked to present the most 
economical solution available. In many cases, vendors proposed 
the complete removal of both DC drives and associated hardware. 
Most proposed Installation schedules that were long and well 
in excess of 14 days. Avtron presented a solution that kept the 
large DC drive on the Hoist/Gantry section and replaced the 
smaller unit on the Trolley/Boom. By not replacing the Hoist 
drive, Avtron could save time during installation and provide a 
schedule that fit under 14 days. Avtron also demonstrated to the 
customer that its hardware could be used on any type of DC 
drive for retrofitting, and provided several successful references of 
similar projects. 

To retrofit or replace
Many factors go into determining whether a section is a 
candidate for retrofitting the SCRs. A typical rule of thumb 
is that sections rated 250HP and above can be upgraded 
economically by keeping the original SCR power conversion 
system. Other key factors in this decision include:

1. Drive size and complexity

2. Whether or no the SCRs are still commercially available

3. SCR firing type

4. Drive Location and accessibility

5. Customer goals and objectives

Reviewing the customer’s cranes and analysing the key factors 
listed above, Avtron decided to propose a combination retrofit. 
Key factors in the decision included:

1.  The Hoist/Gantry drive was rated at 1,750 ADC which is a 
strong candidate for retrofits

2.  Trolley/Boom drive was rated at 280 ADC which was small and 
could easily be replaced by a stand-alone drive

3.  SCRs for the Hoist/Gantry drive were still readily available and 
cost effective to obtain

4.  Customer wanted a ten day outage window. The most time 
effective solution was retrofitting the drive the Hoist Drive

Hoist/gantry: Retrofit or replace?
Avtron has developed a very flexible retrofit package that can 
replace the electronics of almost any DC drive on the market. 
Avtron’s ADDvantge-32TM Advanced Firing Module (AFM) 
is designed to work with all SCR types and configurations. 
Flexibility of the AFM helps reduce the installation effort and 
wiring associated with the upgrade.

MPA’s hoist drive is rated 1750 ADC in both the forward and 
reverse directions. The existing DC hoist was broken into two 
major and separate components: the SCRs were enclosed in a 
unit that sat by itself on a panel; a second panel housed the control 
modules and firing controls for the drive as well as two stand-
alone field supplies (one for each motion). The existing control 
modules were replaced with an AFM with integrated field supply 
for optimum control of the hoist. Dockside crane for Maryland Port Authority.
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Trolley/boom, to replace
Due to its smaller size, the trolley/Boom drive was replaced in its 
entirety. Original system layout included a stand-alone DC drive 
with controls and included two external power supplies for the 
fields. Contactors and switching relays were used along with the 
existing PLC controller to switch motor configurations for the 
Trolley and Boom motors.

Avtron replaced the entire drive with an ADDvantage-32 DC 
drive with integrated field supply. A second field supply was 
installed for the Boom motor field. 

Smart drives
At the heart of the upgrade hardware is the incorporation of 
‘Smart Drive’ technology. A preconfigured software block package 
resides in the firmware of the drive that performs all crane 
functions for a particular section. Most crane solutions require 
a mill master or Programmable Logic Controller in addition to 
the drive equipment to operate the crane, making upgrades more 
complex and expensive.

‘Smart Drive’ technology presents the customer with the 
ability to perform all crane functionality in the drive equipment 
for up to three motions. This reduces complexity and costs of 
programming seen with most other systems. Upgrades can be 
performed at reduced cost and in multiple steps if desired.

‘Smart Drive’ technology also allows sections to be replaced 
one at a time; each section may utilise either existing relays or 
PLC hardware. When a PLC is used, it handles only basic 
logic functions rather than entire crane control. This makes 
programming simpler, more coherent and provides for 
programming diversity. 

Supporting cast
Because of support and spare parts issues, MPA decided to 
replace the Programmable Logic Control system. System I/O 
was distributed throughout the crane which required a new rack 
in the drive control room, remote I/O for the drives, and I/O in 
the Operators Cab, Gantry landside and Gantry waterside. Due to 
the aggressive schedule, I/O system replacement was considered 
the largest challenge. Not only did this require the most amount 

of rework, but due to confined work areas it could only be 
accomplished by a couple of electricians. A detailed plan was put 
together to carry out this phase of the project.

Avtron’s communication flexibility allows its hardware to connect 
to most major brands of PLCs. This flexibility allows systems to 
be tailor made for the customers application. The SLC-500 PLC 
platform was selected because it is a well supported product that 
would offer the ports years of service. Personnel at the port were 
experienced with this platform, reducing training time and cost. 
New I/O was installed in the same locations as the original to reduce 
the amount of re-work and allow the use of the existing field wiring. 
The installation of the remote I/O communications was done several 
days in advance during a 2-day outage around operations. Thi cut 
down on the amount of time required for the start-up of the crane 
and fit the project into the projected ten day window.

The existing PLC communicated to/from the drives over a copper 
information link that was susceptible to noise. Avtron proposed its 
proven Ethernet communication technology that allows all devices 
to communicate over a high speed connection. Fiber optic cabling 
was used to connect the new drives while the existing fiber optic 
communications to the operators cab remote I/O was maintained. 
Unlike proprietary copper networks, fiber-optic networks are less 
susceptible to noise and installation issues. Ethernet also offers the 
customer an open network which allows a large number of third 
party devices to be added to the system as desired.

Conclusion
Maryland Port Authority reviewed several different upgrade 
solutions for dockside cranes No.7 and No.8. Avtron reviewed 
customer expectations, existing DC drives sizes, commercial 
availability of the SCRs, and existing drive packaging to offer 
the best solution fit possible. Analysis of this data concluded 
that MPA would benefit from an SCR retrofit solution over a 
complete drive change-out. After two successful ten-day outages, 
MPA is now experiencing the benefits of the upgrade. System 
reliability has increased, improving the productivity of the cranes 
and reducing the maintenance costs associated with obsolete 
parts. MPA has also eliminated their exposure to downtime due 
to obsolete parts and has a system that will be supported for the 
remaining life of the cranes.

Avtron Crane Systems offer high tech solutions for the dockside and overhead 

crane markets. An engineering and service oriented company, their product and 

automation expertise provide state-of-the-art solutions for all types of cranes. 

Avtron offers a high level of service and support to ensure that cranes operate in a 

safe and reliable manor.

Barry W. Wiles, Industry Manager – Crane Systems

Avtron Manufacturing Inc., 7900 E. Pleasant Valley Road

Independence, OH 44131

Tel: +1 216 642 1230 Fax: +1 216 642 6037

Email: bwiles@avtron.com

ABOUT THE COMPANY ENQUIRIES 

Panel before retrofit (left), panel after retrofit (right).


