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Powering Up Secure and Reliable Operations at the  
Port of Honolulu’s Kapalama Container Terminal 
Project Objective and Overview 

The National Laboratory of the Rockies 
(NLR) is providing planning support to 
Hawaii Stevedores, Inc. the operator of 
Kapalama Container Terminal (KCT) at 
the Port of Honolulu, by exploring how 
distributed energy resources could help 
the terminal sustain a 36-hour outage 
and continue emergency operations. 
This project was supported by the U.S. 
Department of Energy’s Energy Technology 
Innovation Initiative, which aims to advance 
reliable and affordable energy solutions 
for island and remote locations across the 
United States and territories. 

Methodology 
A new terminal is being designed at the Port of 
Honolulu, so the NLR team collected site plans and 
drawings of all buildings, diesel consumed by cranes 
and ground support equipment at the port’s Sand 
Island Terminal (as proxy for energy usage), and 
monthly estimated electric consumption. 

The techno-economic analysis required hourly load 
data to create load profiles for the buildings. Because 
this is a new site, researchers used stock building 
load profiles from NLR’s ComStock™ tool to estimate 
the load for KCT. ComStock is a highly granular tool 
that uses multiple data sources, statistical sampling 
methods, and advanced building energy simulations 
to estimate the annual energy consumption of 
commercial buildings. 

These load profiles were used to perform techno-
economic analyses to estimate the sizes needed for 
the solar photovoltaic and battery energy storage 
system designs to serve loads. 

The research team used diesel consumption data for 
existing ground support equipment, including forklifts, 
pick-up trucks, and other vehicles, to model equivalent 
electric consumption if the equipment is electrified at 
the new terminal. Similarly, researchers are studying 
the impact on the electrical system of electrifying the 
terminal’s cranes, including additional considerations 
associated with adding regeneration technology. Port 
operators want to explore this technology as an option 
for energy storage and reducing the demand on the 
grid during these electrified operations. 



A rendering of the Kapalama Container Terminal at the Port of 
Honolulu.  Image from Hawaii Stevedores 

Buildings at Kapalama  
Container Terminal 
KCT has planned five buildings and lighting 
infrastructure that must function under regular 
operating conditions, as well as during grid outages. 

KCT Estimated Essential Facilities’ Full and Critical 
Electricity Load During Emergency Operations 

Building Full Load Emergency Load 

Administration 207.49 kW 51.4 kW 
Building 

Maintenance 554.66 kW 68.5 kW 
Shop 

Marine Operations 282.25 kW 76.01 kW 

Break Room 14.24 kW 5.2 kW 

Guard Room 19.9 kW 3.94 kW 

Techno-Economic Analysis Results 
NLR engineers performed a techno-economic analysis 
using the REopt® tool, which allows users to evaluate 
the economic viability of distributed energy resources, 
identify optimal system sizes, and estimate how long 
a system can sustain critical load during a grid outage. 
REopt results helped the team estimate the size of 
solar photovoltaic and battery energy storage systems 
to serve the emergency operations at KCT during a 
36-hour outage.  

Cost-Optimal Asset Sizes for Resilient Operations  
During Emergencies 

Building 
Solar Photo-

voltaic System 
Battery Energy 
Storage System 

Administration 156 kW 53 kW/431 kWh 
Building 

Maintenance 150 kW 40 kW/500 kWh 
Shop 

Marine Operations 228 kW 76 kW/625 kWh 

Break Room 25 kW 15 kW/160 kWh 

Guard Room 25 kW 10 kW/90 kWh 

Electric Vehicle Assessment Results 
KCT is also planning to electrify its fleet of vehicles. 
NLR researchers and engineers estimated the total 
energy requirement for a new electric fleet—including 
forklifts, top handlers, pick-up trucks, tour vans, and 
personnel vehicles—to help terminal operators prepare 
for the additional operational load. Results of the 
analysis are below. 

• Peak charging load: 1,632 kW 

• Minimum total power required for charging over a  
12-hour period: 322.85 kW 

• One charge event (total required energy for one  
9.5-hour shift): 3,874.17 kWh. 

The Kapalama Container Terminal is nearing completion and preparing to begin operations. As the terminal enters this 
new phase, Hawaii Stevedores remains committed to implementing a mix of innovative technologies to build redundancy 
and develop a future-proof operational plan. This commitment to innovation will fortify the terminal’s future and its 
capacity to operate during emergency outages. 
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