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Alaska Fuel Prices
S
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Effects of High Fuel Prices
on Fishermen

2008 Sea Grant study

33% said they had quit fishing earlier in the
season

31% said they skipped fishing openings
they would otherwise have fished

7% said they fished with other IFQ permit
holders, thus eliminating crew jobs

80% who did fish with a crew said the
increased cost of fuel reduced the share
paid to crew




2010 Energy Audit Project




Energy Audit Project:
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Energy Audit Project:

4 Step Approach
1

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

o Implement during upgrades

“management.”

Y Naike Gaffrey
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Fuel Efficiency Basics

23%

Exhaust lost to
atmosphere

2/3 of energy in fuel
is lost to heat

Useful work (hydraulics,
AC & DC electricity)

15% \\ 1/ \

Slip, cavitation 370 1 % 3370 1 0(70

losses Transmission Radiation Heat loss to Lube oil heat
losses losses cooling water losses

15%

Total useful work (THP)

I

Useful work (propeller
thrust, DC power,
hydraulic power)




Engine Efficiency:

Engines are most efficient when properly loaded

N
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Energy Analysis Tool

Step 1: Vessel Profiles
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If you know the kW for your engine, use the
calculator below to convert the kW number
into HP.
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Estimate Hydraulic System Condition

Estimate Alternator Performance




Energy Analysis Tool

Step 1: Vessel Profiles

Propulsion Maintenance Cost

#1 Main Engine hourly cost #2 Main Engine
Maintenance Interval [hrs.} Sihr. Maintenance Interval [hrs.} Cost 5]

il Change 50.67 Dil Change

Annual misc. repair 0,42 Annual misc. repair

Minar everhaul 50.30 Minor everhaul
Major overhaul 50.83 Major cverhaul
Othar Ll Othar
Othar L Cthar
Total 52.22 Tatal

Auxiliary Engine Maintenance Cost

#1 Aux Engine hourly cost #2 Aux Engine
Maintenance Interval [hrs.} S/hr. Maintenance Interval [hrs.}

0il Change 50.25 0il Change
Annual misc. repair 50.60 Annual misc. repair
Mineor overhaul 50.40 Miner overhaul

Major overhaul 50.50 Major overhaul
Other #DIV/On Other

Other #DI/01 Other

Total 5175 Total

Hydraulic System Maintenance Refrigeration System Maintenance

Hydraulic system heurly cast Refrigeration system
Maintenance Interval (hrs.} S/hr. Maintenance Interval (hrs.) Cost [S)

Cil Change Oil Change
Annual misc. repair Annual misc. repair
Minor overhaul Minor overhaul

Majar overhaul Major overhaul
Other Other

Other COther

Total Total




Energy Analysis Tool

Step 2: Baseline energy loads
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Energy Analysis Tool

Step 2: Propulsion loads

Propulsion
Transit  Fishing HP HP

*VValues based on Audit measurements



Energy Analysis Tool

Step 2: DC Electric Loads

5 categories [, m.,
DC Hotel Loads pettoss
DC Nav Lighting
DC Nav Electronics o o e

Other DC Lighting
DC Deck Loads

DC MNav Electronics

-
_-

Select equipment and Duty

I Y,
| rgiesdebnd | 75 s o ol —osm/O[O[0)
cycle

*VValues based on Audit measurements



Energy Analysis Tool

Step 2: AC Loads

4 broad Categories Capacity Fraction of  Fraction of

W Time Used Time Used
(kW) Transit Fishing

Hotel loads

Hotel Loads  |Refrigerator

Lighting

Hot Water Heater

Hot Plate 1.5 kW
Al I A ro u n d Microwave

Other Hotel
Deck All Around Lighting

Deck Lighting
Other Other Lighting

Other Lighting

Heatlng " Heating.
Other AC loads Other AC

*VValues based on Audit measurements
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Energy Analysis Tool

Step 2: Hydravulic Loads

||

4 broad categories Haraulc toads -

Steer' ng Ioads ihp) Transit Fishing [

. Steering Pumps  |Sm "teerlnu hyd pump IE

Hydraulic pump type Vaoseemngpump | 150l om| owdm|

. Deck Hydraulics |Deck Hydraullc pump engaged mm
DeCk eqU|pment- Pumps Pressure compensating pump
f f h 2 . t Deck Hyd Equip Wa hdnwn F’ump _ 75 mmlﬁlﬁlﬁllﬂ
OCUS OT phase Z1s 10 nchorwinen 1 2000 oox|  oeox[@[O|O|O]
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: PowerRoller | o000  oox|  oox[m[O[O[O]
Other hydraulic loads mmamﬁlm

_EMIEIEI
m_mmlillillillil

*VValues based on Audit measurements



Energy Analysis Tool

Step 2: Refrigeration Loads

N

||
B I a S‘Efre ezer Refrigeration Loads _
[ % of time nE:
CO m p ressor Match Operating Mode 1 | % of time used =
used Transit  Fishing |
Evaporator fan 7.5ton compressorMax | 162198391] o]  oow|H)|
 ictfreee [OfOncCOmpressorAve | estoossarl  ox|  oox|M|
Condenser pum o
pump ™" [Saltwater condenserpump | 1esssses]  ox|  oow
RSW gth?r mm IulisllE
| System1 | 1082] x|  oox[M|O|0O]O]
C System2 0000 | 1082 @ ox|  oox[@|O|0O|O)
ompressor | Condenserpumpi | 0| ol oosl@[O[O|D
Cond Congensgr Pump 2 o] | oox/m|O|O]O
onaenser pump | RecirculationPumpt1 | o]  ox|  oox[@|O|O|O]

: ' Oter [ | oxl  oox@O0O[0O
Recirculation fan

*VValues based on Audit measurements



Energy Analysis Tool

N

Fuel Use by Load Type Cost by Load Type

\\a\c % Transit Maintenance
Transit Propulsion Transit Fuel
# Fishing Maintenance
Fishing propulsion Fishing Fuel
DC Load #® DC Maintenance
DC Fuel
AC Load % AC Maintenace
AC Fuel

Hydraulic Load ® Hydraulic Maintenance

Hydraulic Fuel
® Refrigeration Maintenance
B Refrigeration Fuel

Refrigeration




What the Energy Audit Revealed:

Propulsion
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What the Energy Audit Revealed:

Propulsion
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What the Energy Audit Revealed:

AC Loads
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Energy Analysis Tool

Step 2: AC Loads
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Motor Efficiency and Savings

68% Standard Efficiency Motor - 1 HP Circulating
Pump

Input Power: 1.47 HP

Cost for 1000 hrs/yr operation @ S0.5/HP: $735
Purchase Price :5321

82.5% Premium Efficiency Motor - 1 HP Circulating IE Class 3
Pump
Input Power: 1.21 HP Cost difference: $125

: : Annual savings: $130/year
Cost for 1000 hrs/yr operation @ S0.5/HP: $605 Motor life: 10 years

Purchase Price: $446 Payback: 1 yr



Motor Efficiency and Savings
I

Purchase price: $321 10 yr Motor Life Cycle cost

Install cost: $100

Operating cost/yr.: $735

Energy
W Purchase

Install

Motor life: 10 years

Total operating cost:

% operating costs:

% purchase and install: 5%



What the Energy Audit Revealed:

DC Loads
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What the Energy Audit Revealed:
DC Loads

N

DC power is not free

DC electrical costs range
from S388 to over $1000
per season

Belt type and tension matter
V belts are 95% efficient

Serpentine belts can be
99% efficient

Alternator efficiency depends
on design and RP

Standard efficiency 45% to
55% (up to S.70/kW/hr.)

Premium efficiency 55% to
85%




What the Energy Audit Revealed:

DC Loads
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Alternator Speed, RPM

White Paper: Improving Alternator Efficiency Measurably Reduces Fuel Cost:
Mike Bradfield, MSME, Remy Inc



What the Energy Audit Revealed:

DC Loads

N

Turn off lights, fans, appliances,
pumps, etc. when not needed.

Replace incandescent bulbs with CFL "

or LED. : M

Switch to v-rib, cogged or ) :
synchronous drive belt. Maintain ; ‘ vy
proper belt tension and prevent ‘

slippage.
Size pulley so that alternator runs at

design speed (commonly 4500-6000
rom).

At replacement time select premium
efficiency alternator (not “high
output”)



What the Energy Audit Revealed:

Hydraulic Loads

On some vessels, hydraulics accounted
for more than 50% of the energy loads.

Many vessels were configured so that
pump runs continuously when engine is
running.

Fuel use in stand-by mode was
measured at .25GPH for a small

pump




What the Energy Audit Revealed:

Hydraulic Loads

De-clutch hydraulics when not in use.

Track down and eliminate sources of heat
and noise.

Ensure all line runs are straight as possible
with no corners or constrictions.

Change fluid and filter regularly, and use
lightest grade fluid recommended by
equipment makers.

Consider replacing hydraulics with more
efficient electric drive where feasible.



Energy Analysis Tool

Step 2: Refrigeration Loads

N

Refrigerated seawater chilling and blast
freezing can be run mechanically, electrically
or hydraulically.

Some run off main engine but more
commonly a diesel auxiliary powers the
refrigeration.

Refrigeration is a major energy consumer.
On some vessels it’s more than half of all
energy consumption.

The compressor is the biggest energy

consumer in both chilling and freezing | | =
systems. Others are seawater pump for RSW O3 amegy Compressor Auiary Evaporator

pump

condenser and circulation pump (RSW) and
fan (blast freezer).



Energy Analysis Tool

Step 2: Refrigeration Loads

Compressor
technology is
improving

VFED controllers

Maintenance and 2
operation can have a
big impact on cost.




Energy Analysis Tool

Step 2: Refrigeration Loads

Cumlative Energy - 24 hour
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Motors Control
S

VFD Controllers _ :
' Motor Variable Frequency Drives (VFD)
adJUSt AC motor Steering Gear, Fans, Pumps, Winches

RPM’s to meet
torque demand

At 63% speed a
motor load
consumes only 25%
of its full-speed
power




Energy Analysis Tool

Step 2: Refrigeration Loads

N

RSW Compressor:
2 Power and Compressor Discharge Pressure
[RSIOMNY
30 e e e
2 160 PS
e e
(]
3
g 140 PSI:
20
15 I I I I I I I 1

10:22 10:24 10:27 10:30 10:33 10:36 10:39 10:42 10:45



Diverse Fleet

Each with unique ECM'’s

Fuel Use by Load Type

7

7

.

N

Transit Propulsion
Fishing propulsion
DC Load

AC Load

Hydraulic Load

Refrigeration

Cost by Load Type

# Transit Maintenance
Transit Fuel

# Fishing Maintenance
Fishing Fuel

8 DC Maintenance
DC Fuel

# AC Maintenace
AC Fuel

# Hydraulic Maintenance
Hydraulic Fuel

® Refrigeration Maintenance

M Refrigeration Fuel

Fuel Use by Load Type

Transit Propulsion
Fishing propulsion
DC Load

AC Load

Hydraulic Load

Refrigeration

Cost by Load Type

3\

% Transit Maintenance
Transit Fuel

& Fishing Maintenance
Fishing Fuel

& DC Maintenance
DC Fuel

#® AC Maintenace
AC Fuel

# Hydraulic Maintenance
Hydraulic Fuel

® Refrigeration Maintenance

B Refrigeration Fuel
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