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Shore Power Technology Assessment
and Shore Power Emission Calculator
Overview

e Characterizes shore power systems at U.S. ports

* Includes a new methodology for calculating
emission reduction of shore power systems

Shorepower Port Assessment Report prepared under contract by:
ERG/Energy and Environmental Research Associates (EERA):
Jim Corbett, Edward Carr, Bryan Comer and Jordan Silberman



Shore Power Assessment
Shore Power System ISO/IEC/IEEE Standards

Standard

High Voltage Shore Connection 6.6 kV and/or 11

Systems

Pre Standard- Low Voltage
Shore Connection Systems

Capacity

kV
220-480 V

Uses

Cruise, Container,
Reefer

Fishing, Tug



Existing Shore Power Locations
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Existing Shore Power Locations

Vessel Tyvpes Year of
FPort Name using OPS Installation

Juneau Cruise 2001

Seattle Cruise 2005-2006

San Francisco Cruise 2010

Brooklyn Cruise 2015

Los Angeles Container 2004

High Capaci Cruise
gh Capacity Long Beach Cruse 2011

Container 2009
Tanker 2000

San Diego Cruise 2010
Reefer

Oakland Contaner 2012-2013

Hueneme Reefer 2014

Seattle Fishing

Boston Fishing

New Bedford Fishing 2011

Low Capacity  phjladelphia Tug
Baltimore Tug
Los Angeles / Tug 2009

Long Beach



Shore Power & Diesel Emissions Estimate

Vessel inputs

— Auxiliary engine load factor at berth, or “hoteling” (%)
— Auxiliary engine emissions factors (g/kWh)
Activity inputs
— Vessel port calls per year
— Hoteling hours per port call
Shore power inputs
— Electricity generation by facilities contributing to the shore power system (MWh)
— Emissions by facilities contributing to shore power system
e e.g., metric tons of SO,, NO,, PM,,, PM, ., CO, CO,)
— Electrical power generation emissions factor

Output:
Difference = Vessel Emissions - Shore Power Emissions



Example Emissions Calculator — General Model

Emissions Calculator: High Capacity Shore Power Connection (eGRID)
eGRIO Engine Size Fact Annual HourslVessel
Example Region VYessel Type (k'] or Vessel Calls  Call
Martheast RFCE Pazzenger/Cruize Sl Tooo 064 ol 10
RFCE Gereral Cargo 7ie 022 L= 35
RFCE RORO 2850 03 20 25
Blazka akGo Container Ship G300 07 40 10 I N P UTS
AkG0 Paszenger/Cruize Sl oo 064 a0 1z .
in Blue
Flarida FRCC Pazzenger/Cruize Sl Tooo 064 100 10
FRCC Tanker 1385 067 2d 20
Califarnia CaM= Pazzenger!Cruize Sl oo 064 141 0
It Oropdowr Dropdown Bwilt i Built in| Input Input O UT P UTS
In Gray
Yessel Power Emissions™ Shore Power h Difference [MT) Percent
[MT) Emissions [MT) Difference
eGRID Consumption
Example Region [k'wh] MNO= S50 coz? NOx SOx coz MNO= S0Ox coz2 NOx S0« COZ2
MNartheast RFCE 1947234 2707 078 134353 0vs 180 TTE.56 -26.23 102 -5ET.03 SAT 13T 42
FFCE 218221 303 003 15057 o3 020 a7.03 -2.95 oM -E3.55 SAT 13T 42
FFCE 454 787  B.32 013 313.80 01 042 18137 -6.14 0.24 -132.43 SATe 13 42
Alazks ARGO 431915 B84 020 33342 043 015 213.14 -6.35 -005 12028 =Sk =EEl  =EEE
ARGO 4433617 EB246 180 310060 445 135 200134 -5E01  -045 -1038.75 =Sk =EEl  =EEE
Flarida FRCC 7483362 10410 300 5167.E6 223 296 387163 -101.87  -0.03  -1235.47 -9k T -25
FRCC E73.123 3944 027 d4EB3ED nzo 027 35103 -59.24 000 -17.52 -9k T -25
Califarmia CAM 10560000 14E7S 422 728640 122 020 285713 -4557 402 -4333.2 -89k -85 -B0

Sub-Total 105.72 304 5247393 593 3.32 326594 -95.74 088 -1332.04
Clutpat Outpt Output Curput Cutput Outpeat Cutpt Clutput Cutput Output Output Output Cutput 7



Example Emissions Calculator — User Input Model

Emissions Calculator: High Capacity Shore Power Connection (User Input Model)
Generation Facility Auxiliary Engine Load  Mumber of Annual  Awvg. Hotel Transmission
eGRID Region [ Plant Name Vessel Type Vessel Fuel  Size (KW) Factor Vessel Calls Hours/Vessel Call  Losses
SRVC USER ENTRY MDO (0.1% S) 6758 1 58 10 eos, INPUTS
Hagood USER ENTRY MDO [0.1% 5) 6758 1 6B 10 006,
USER ENTRY Passenger/Cruise Sh MDO [0.1% 5) 6758 1 BB 10 oos 1N Blue
Dropdown Dropdown Dropdown Input Input Input Input Input
Ccalculator: Vessel Power Emissions [MT) Shore Power Emissions [MT] h Difference [MT] Percent Difference
Consumption
(k'h) NOx SOx CO2  PMI0 PMZ5S NOx SOz coz PMI0 PM2.5 CO NOx SOx coz PMI0 PM25 CO NOx SOx COZ PMID PM25 CO
4535766 6735 196 337325 122 112 137 153 2,013 45 na na na -BE53 -037  -1353.807 " " S8 19 a0 T P ALLIE! T
4,558,766 G795 196 337325 122 112 283 007 2,454.41 na na na -B5.02  -185 -523.93 7 F F; -96x -95w -26% " AL LE! P
4533766 6735 196 337325 122 12 178 586 2 BB3.60 105l 073 046 -BE1F 340 -TOAES  -0F  -0.3d4 -4.32  -3T 193x -2k -l <30 -3E
Sub-Total ###F 567 1011975 367 337 6.03 7.52 76146 -197.83 165 -z958.29 - A A
Clutput Ourput Cutpt Cutpor Ourput Curput Cutpue Ourput Ourput | Clutput Ourput Cutpt Cutpor
OUTPUTS 8

in Gray



For More Information

SPEC website

www.epa.gov/ports-initiative/shore-power-technology-
assessment-us-ports

Questions about the report or the calculator:
Tech_Center@epa.gov
or
tanman.arman@epa.gov



Appendix
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Source: eGRID 2014
http:/lepa.goviegrid

Generation by Fuel Type and CO: Emission Rates (eGRID2014)

CO2 Emission Rate
(s MWh)
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(created 1/13/2017)
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