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Planning and Design Considerations  
for a Container Terminal With 

Electric RTG Cranes

By: Vijay Agrawal, Associate VP, Port & Marine Transportation, AECOM

The presentation provides an overview of different 

types of Electric RTG (ERTG) crane systems 

currently available with a comparison of key features 

along with examples. It also gives information on the 

proposed Hugh Leatherman Container Terminal 

located in Charleston with possible use of ERTGs.

The talk will conclude with key notes on how to 

implement ERTG systems into existing or new 

container terminals.
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Imagine it. Delivered.

We are a global network of 
experts working with clients, 
communities and colleagues to 
develop and implement 
innovative solutions to the 
world’s most complex 
challenges.

Delivering clean water and energy. Building iconic 
skyscrapers. Planning new cities and ports. 
Restoring damaged environments. Connecting 
people and economies with roads, bridges, tunnels 
and transit systems. Designing parks where 
children play. Helping governments maintain 
stability and security.

We build Ports

• ~US$18.2 billion of 

revenue during fiscal 

year 2017

• Ranked #1 in 

Engineering News 

Record‘s “Top 500 

Design Firms” for 8th 

consecutive year

• Named one of 

Fortune magazine’s 

“World’s Most 

Admired 

Companies” for the 

fourth consecutive 

year 
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Status of Container Terminals in Americas

• Market pressure to operate with
- Fewer air emissions

- Higher density

- Lower cost

• Automation has been slow but growing

• More than 75% of terminals use Diesel 
RTGs in the yard

• Remaining terminals use Top Pick, 
Side Pick and Strads

• Growing interest in ERTG / Hybrid 
cranes

Diesel RTG cranes dominate the container yard market
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Global Port Development Experience NOT EXHAUSTIVE

ERTG / Hybrid Deployments
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AECOM Port Experience

ERTG/Hybrid Terminal
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Why ERTG / Hybrid Cranes?

WHAT WE KNOW:

• Reduces OPEX 

• Reduces air emissions & noise

• Flexibility for remote operation

• Flexibility to retrofit existing 
diesel RTGs or purchase new

High ROI?

WHAT WE ARE NOT SURE:

• How to electrify?

• How much extra CAPEX cost?

• What will be the reliability?

• How to phase out existing operations?

• Level of acceptance by labor?
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Remotely Operated RTG Considerations

• Avoid RTG runway beam 
settlement

• Auto-steering and positioning

• Twist lock handling for gate trucks

• Gate truck driver safety protocols

• Operations during changing rows
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RTG / ERTG / HYBRID CRANE SYSTEMS

Overhead Feed Hybrid RTG

Bus BarDiesel RTG Cable Reel

With APS

Cable Reel W/o APS

Market Size
90% of USA 1 in China

APM, Asia, 

ME, GA

PONO, 

LATAM
India, HLT ?

Infra Cost Lowest High Med Med Med Low

Ops Flexibility Very High High Med Med Med High

Ops Cost Very High Low Low Low Low Med

Data & Automation No Yes Possible Yes Yes No
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Hugh K. Leatherman, Sr. Terminal (HLT) Detailed Design 
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AECOM Team Local Partners and Proximity to HLT Terminal

AECOM’s North Charleston Office
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Project Owner
Engineering & Operations

Engineering Design / 
Permitting

Peer Review
Construction Mgr.

HDR

Agencies: SCDOT, SCDHEC, USCG, CBP, USDA, FM, CSD, CWS, SCE&G, FAA

Vendors: CONTRACTORS, ZPMC, ABB, KALMAR, KONECRANES, CAVOTECH, 

SISSONS SCALE, RBS

WHARF

MARINE STRUCTURE

GEOTECHNICAL

ELECTRICAL

DREDGING

SITE

CIVIL STORMWATER GRADING

ELECTRICAL GEOTECH FIRE

HWY BRIDGE BUILDINGS FUELING

WATER PAVEMENT TRAFFIC

STRUCTURE GAS SIMULATION

DREDGING

SEDIMENTS

DESIGN

PERMIT

ON-SITE

REMOTE

REMOTE

Integrated Project Delivery Team of HLT
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HLT Project Execution Approach

Confirm and Continue to Optimize Basis of Design

Weekly Inter-Disciplinary Reviews

Incorporate SCPA / HDR Team Reviews on Deliverables

Concept 

Design

30% 

Design

60% 

Design

90% 

Design

100% 

Design
IFB

VE1
VE2

Weekly SCPA Operations & Stakeholders Input

R
E

D
U

C
E

 P
R

O
J

E
C

T
R

IS
K

S
 A

S
 D

E
S

IG
N

 P
R

O
G

R
E

S
S

E
D

 

Project Management Tools (PMP, ProjectSolve, ProjectWise, Risk Register, LOD) 
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Value Engineering
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Development of HLT Concept Design to 100% Design

CONCEPT 
DESIGN
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100% DESIGN
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HLT Container Yard 
General Arrangement

DESIGN (ENGINEERING)

• Geotechnical conditions 

• Pavement design

• Stormwater drainage

• Fire Hydrants

• High mast lighting

• Fence, Barrier, Striping

PLANNING (OPERATIONS)

• Terminal throughput goals

• Stacking density

• Truck traffic flows

• Maintenance access

• Terminal lighting requirement

• Refrigerated containers
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• North American market has a huge potential to phase out from 

Diesel RTGs

• Selection of type of ERTG/Hybrid system is site specific

• Market response to Zero emission vs. full operational flexibility will 

continue to drive toward full electric

• Multi-disciplinary engineering resources are required 

• Look for Value Engineering opportunities before finalizing design

• Look to implement sustainable / resiliency concepts early on in 

terminal planning / design

Concluding Remarks
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Vijay Agrawal

D +1-305-514-2488

M+1-954-288-2671

vijay.agrawal@aecom.com

Thank you for your attention!

Questions?


