GREEN BOATS AND PORTS FOR BLUE WATERS

Mike Gaffney, C.E.M., C.E.A., C.P.Q.

Manager and Auditor




Energy Efficiency (Cultural and Technical)

Fishing Vessel Energy Efficiency Project
Alaska Fisheries Development Foundation (AFDF)
Alaska Longline Fishermen's Association (ALFA)

Energy Analysis Tool (EAT): Baseline Energy
mpftion and Cost
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Cultural ECMs Typically have the greatest return
on investment but most difficult to implement

> Training

» Energy Management Program

» Energy Surveys/Retro-commissioning




Shore Power Measurement
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Reduction in Energy from:
» Turning off equipment that is not required

» Operatfing running equipment more efficiently
> Modifying operating procedures




ENERGY EFFICIENCY: TECHNICAL
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Minimize losses in conversion of chemical fuel energy to
rotational torque energy from engine

» Improve engine efficiency
» Utllize waste energy from conversion process



ENERGY EFFICIENCY TECHNICAL

Electrical Equipment Efficiency

Heat Heat Losses:

Losses L Up to 98%
2 to 30% Transmission Transformer Heat

Heat Losses Loss Light
1-2% 2 -30% Ballasts
and Bulbs

Electricity Transformer

Motors

Electrical energy when
converted from one form to

another has an associated
efficiency (indicative of how

much energy is wasted). Fluid Air
Movement Movement

Improve Electrical Conversion Process:
> Use high efficiency equipment: Motors, Transformers, Lights, Inverters

> Do NOT oversize equipment



» Alaska Longline
Seay @ FISHERMEN'S ASSOCIATION

Alaska

AEDE. NAVIS Q cfiicianc.org

ENERGY MANAGE T SOLUTIONS LLC

Performed Energy Audits on 12 Fishing Vessels Phase 1 and 6 vessels so far in Phase 2



4 Step Approach

1) Develop an operational profile for the
vessel
2) Establish baseline energy loads for each
profile
3) Identfify high energy consumers
4) Research ECM appropriate for the
vessel

Implement during upgrades

DAY,

management.”

- Mike Gaffney
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—— Fishermen enter

Fillin the green cells with the appropelate information spedfic 1o your vessel. Then midlgn & name to sach “cperationd mode” or Bshery you participete is. When you are done, ciick on the
*Maintenance Costs” link of use the tads below to begin fling in informaticon spedfic to that operationsl mode. Vessel Oﬂd
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FISHING VESSEL ENERGY EFFICIENCY PROJECT
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Operate at most fuel efficient speed
when possible



FISHING VESSEL ENERGY EFFICIENCY PROJECT
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Properly sized engines increase fuel efficiency




Vessel Summary: This tab displays the overall fuel consumption of your vessel. The table shows the gallons of fuel consumed

by each load type in each operating mode.

The pie chart on the left shows which operating mode uses the most and the least fuel. The pie chart on the right shows how

much fuel is used by each load type comparatively.

[ Cost Summary J

(Hours) 765 819 0 0

Fuel Use Longline Trolling 0 0| |Totals

[rransit Propulsion 500 199 0 0

[Fishing propulsion 266 202 0 0 as3]
foc Load 93 53 0 0 146}
fac Load 0 0 0 0 of
[Hydraulic Load 265 68 0 0 333]
Irefrigeration 0 1,661 0 0 1,661
[rotal 1,123 2,183 0 0 3,307

Fuel Use by Operating Mode

M Longline

HTrolling
4]

o

Fuel Use by Load Type

M Transit Propulsion
M Fishing propulsion
B DC Load

W AC Load

M Hydraulic Load

M Refrigeration

Baseline
Enables
ECM

Analysis




FISHING VESSEL ENERGY EFFICIENCY PROJECT
ECM: HVAC/ REFRIGERATION EFFICIENCY

Coefficient of Performance (C.O.P.)
= Q (heat moved) + W (electrical energy used)

95°F/35°C

C.O.P.=3kW = 1kW

C.OP.=3

Tank of water (Higher is more efficient)

electricity



FISHING VESSEL ENERGY EFFICIENCY PROJECT
REFRIGERATION COMPRESSOR EFFICIENCY

From Cooling Tower To Cooling Tower

Heat rejected to cooling tower flow

Efficiency
SENREIE Te— increases as
otal Li .
HMNE COMPRESSOR [ (Pd - Ps) total lift
decreases

EVAPORATOR
77

Suction Pressure (Ps)

| Heat rejected to refrigerant I
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Compressor
efficiency
increases as lift
decreases
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Refrigeration
capacity
increases as lift
decreases
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Ship's Shore

power Power Total Total Annual

inport ($/ |Inport (S/ |Inport At Sea Energy cost |Total Fuel
yr) yr) Cost ($/yr) |Cost (S/yr) |(S/yr) (gal/yr)

AC Motor

$317,979

$343,111

142,971

$1,454,398




VED: Most
efficient way
to control
compressor
capdacity

b
ALFA frials underway this r
fishing season with energy 2
meters fo document - /.
energy savings ‘ e
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baseline




Measured

Activity Fuel (GPH) Change (GPH)
Trolling with hydraulics OFF 1.47
Trolling with hydraulics ON 1.68 -0.22
ile Running Gear w Hydraulics 1.74 -0.27
Name (ie. Ice troll, gillnet, Propulsion Engine #1
Operating Mode family outing) Hrs Transit Hrs Fishing

1 Longline 125 160

2 Ice troll 70 150

3 Freeze troll 160 480

4 family 40 20

otal 395 81(

Energy Analysis Tool Vessel Profile Page

Ave Hourly Hydraulic Loss Cost: $1/hr
No Load Hydraulic Fuel Cost on All the Time (1,205 hrs): = $1,205

Only Engage Hydraulics When Needed for Useful Work
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All About the Boats:
Vessel Energy and
Fuel consumption




NAVIS

ENERGY MANAGEMENT SOLUTIONS LLC




