
 

 

and

 
 

 
 

 

 

For Maintenance & Operations 
Design & Construction  
 

1997 Revision 
 
Written and updated by 
Leonard P. Lowell, P.E. 
Leonard Lowell and Associates 
Juneau, Alaska 
 

jsstasyszen
Text Box
This is a guideline and not a design standard. It was published in 1997. It may or may not agree with the current National Electric Codes and your local standards.





 

Alaska Harbor Electrical Guidelines i Contents 
  1997 Revision 

Contents 

Preface ............................................................................................................................. iii 
Introduction...................................................................................................................... iv 

1.  Harbor Electrical Maintenance and Operations.......................................................1-1 
1.1. Basic System Description............................................................................................. 1-1 
1.2. System Operation ......................................................................................................... 1-1 
1.3. Trouble Shooting.......................................................................................................... 1-1 
1.4. Power Consumption ..................................................................................................... 1-2 
1.5. Maintenance ................................................................................................................. 1-2 
1.6. Galvanic Corrosion/Electrolysis................................................................................... 1-2 
1.7. Vessel/Shore Power Connection .................................................................................. 1-4 
1.8. Ground Fault Interrupter (GFI) Systems ...................................................................... 1-4 
1.9. Materials....................................................................................................................... 1-5 
1.10. Lighting Upgrade.......................................................................................................... 1-5 
1.11. Modifying/Maintaining the Electrical System ............................................................. 1-5 
1.12. References .................................................................................................................... 1-5 
1.13. Accessories................................................................................................................... 1-6 

2.  Harbor Electrical Design............................................................................................2-1 
2.1. Codes............................................................................................................................ 2-1 
2.2. Load Factors ................................................................................................................. 2-1 
2.3. Primary System ............................................................................................................ 2-3 
2.4. Secondary System ........................................................................................................ 2-3 
2.5. Harbor Layout .............................................................................................................. 2-3 
2.6. Float System Types ...................................................................................................... 2-4 
2.7. Conduit And Ducts....................................................................................................... 2-4 
2.8. Wiring........................................................................................................................... 2-4 
2.9. Lighting ........................................................................................................................ 2-5 
2.10. Meter Stands................................................................................................................. 2-5 
2.11. Receptacles................................................................................................................... 2-6 
2.12. Tides ............................................................................................................................. 2-6 
2.13. Materials....................................................................................................................... 2-6 
2.14. Grounding..................................................................................................................... 2-7 
2.15. Ground Fault Interrupter (GFI)..................................................................................... 2-7 
2.16. Grid Power ................................................................................................................... 2-7 
2.17. Submarine Cable Application ...................................................................................... 2-7 

3.  Harbor Electrical Construction Phase......................................................................3-1 
3.1. Background .................................................................................................................. 3-1 
3.2. Plans and Specifications............................................................................................... 3-1 
3.3. Shop Drawing Process ................................................................................................. 3-1 
3.4. On-Site Inspection........................................................................................................ 3-1 
3.5. System Tests................................................................................................................. 3-2 
3.6. Mistakes and Short Cuts............................................................................................... 3-2 



 

Alaska Harbor Electrical Guidelines ii  Contents 
  1997 Revision 

4.  Appendices ................................................................................................................. 4-1 
4.1. Appendix A. Adaptor Assembly .................................................................................. 4-2 
4.2. Appendix B. Galvanic Series ....................................................................................... 4-3 
4.3. Appendix C. Galvanic Series Corrosion Potentials in Flowing Seawater ................... 4-4 
4.4. Appendix D. Tables and Charts of Load Data ............................................................. 4-5 

4.4.1 Table 1. Whittier ...................................................................... 4-6 
4.4.2 Table 2. Ketchikan ................................................................... 4-7 
4.4.3 Table 3. Hoonah....................................................................... 4-8 

4.5. Appendix E................................................................................................................... 4-9 
4.6. Appendix F................................................................................................................... 4-10 

5.  Exhibits ....................................................................................................................... 5-1 
5.1. Exhibit A.  Ketchikan Bar Harbor Electrical Sheets 29-34.......................................... 5-2 
5.2. Exhibit B.  Petersburg HarborElectrical Sheets 40-46 ................................................. 5-9 
5.3. Exhibit C. 3-Phase Crossarm Construction Dead End (Single) ................................... 5-17 
5.4. Exhibit D. Grounding Assembly-Ground Rod Type.................................................... 5-19 

 
 



 

Alaska Harbor Electrical Guidelines iii Preface 
  1997 Revision 

Preface 
These harbor electrical guidelines were written to 
provide technical assistance to State/local harbor 
owners and operators.  The author, Leonard P. 
Lowell, P.E., has many years of experience in the 
field of harbor electrical design and construction.  In 
this document, Mr. Lowell provides basic information 
on how the system operates, troubleshooting, 
maintenance, corrosion/electrolysis, material 
selection, testing equipment, codes, design loads, 
lighting systems, meter stands and receptacles, 
grounding, construction inspection, shop drawings, 
and system testing. 
 

The information provided is a culmination of over 20 
years of experience in the field.  Most of the State's 
harbors have been built using the techniques and 
materials discussed herein.  New State harbors, 
electrical renovation of existing State harbors, and 
electrical maintenance of existing State harbors 
should follow the guidelines presented. 
 
First printed in 1991, this second edition includes 
revisions to codes and catalog references as of 
December 31, 1996.  Also, a section on load factors 
now includes data from 3 harbors in Alaska.
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Introduction 
The purpose of this manual is to provide guidance in 
the maintenance and operations of existing harbor 
electrical systems and to provide criteria and guidance 
in the design and construction of new harbor electrical 
systems.  The manual was expressly written for use on 
State harbors, however it is equally valuable for use 
on locally-owned public or private marinas. 
 
Within boat harbors, the electrical systems are 
frequently one of the most maintenance intensive 
elements.  A salt-water harbor is a very harsh 
environment for electrical components because of the 
ever present moisture, salt-spray, physical damage 
from vessels, and float motion.  This is compounded 
by the addition of galvanic corrosion and direct 
current electrolysis which can occur when a vessel 
connects to the harbor electrical system.   
 

The need for competent and timely inspection and 
maintenance is further underscored by the safety 
factor. Harbor electrical systems involve potentially 
fatal electric currents, and the presence of a wet 
environment compounds the danger. 

 
It is hoped that this publication will provide an 
important reference on the harbormaster's desk, and 
allow Alaska's boat harbors to continue to serve the 
public with safe and efficient moorage. 
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