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Source: H. Greene & R.E. Knor;; Managing Public Equipment, American Public Works

Association, Kansas City, 1989.
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Optimizing Fleet Replacement Decisions

Constant Annual Utilization

Varying Annual Utilization

Technological Improvement

Tracking Individual Units

Repair versus Replace
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http://www.trucks.com/trucks.asp

Fleet Statistics

Utilization: 110,000 km/year per tractor
Fleet size: 17
Tractor weight: 23,000

Current policy: 5 year replacement cycle
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Title:

BEST ESTIMATE RESALE VALUES

Number of Years: 5

Acquisition Cost: 85000
Ageof | O&M Cost| Rate for Trade-in EAC
Vehicle |(In Today’s| Cash Flow Value Best Year

Dollars) | Discounting Highlighted

1YearOld| 29352 10% 60000

2Year Old | 45246 10% 40000

3Year Old| 52626 10% 25000

4 Year Old| 53324 10% 20000

5Year Old| 42363 10% 15000
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DATA ANALYSIS:
Equivalent Annual Cost vs Age of Trucks

EAC - $$ (Thousands)
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Parks & Recreation Department: Dump Trucks

Determining Optimal Replacement Age for Municipal Dump Trucks
AGE/CON - Main _[Ofx]

Ele Edit View Paiameters Help

-fﬂe Edit “iew Parameterz Help

DUMP TRUCK RESULTS (CONSTANT UTILIZATION)

Description [DUMP TRUCK RESULTS [CONSTANT UTILIZATION)

Mumber of Years |12 Acquiziion Cost (120,000 Best Year 7 3a000

Parameters |

Age of Yehiclelz] &k Cogt | Rezale Valus |F|esale Rate [%] 6 \

1%'ear Oid 13,600 110,400 92,0000

2¥ears Old 14,000 101,568 24,6400 Equivalent \ /_\
Aearz Old 14,2385 93,443 FF.ee92 Annual Cost 34000 s

4%'earz Old 14,824 25,967 F1.6392

5%'earz Old 15,462 3,090 £5.9033

B *ears Old 16,632 72763 B0.6:358 m

7 earz Old 15,656 BE,342 Bh. 7350

2 %'earz Old 30411 B1,586 B1.3217

9%'earz Old 29,463 BE, 659 472158 - | | | | | ‘ | | | ‘ ‘
10 ears Old 24,174 52,127 43,4392 T T L T T T
11 *earz Old 18481 47 956 39,9633

12%earz Old 15,737 44120 6. 7EET

In this case, optimal replacement age is after 7 years of operation
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A Further Example:

Determining Optimal Replacement Age for 4x4 Pick-up Trucks

AGE/CON - Main _ O] =]

‘Fite Edit “iew Parameters Help

AGE/CON - Main
gslé Edit View Parameters Help

=3

Diescription |PICK-UP 44 TRUCKS [VARIABLE UTILIZATION)
Murmber of *ears (12 Acquisition Coszt (35,000

Best Year 5

Parameters |

Equivalent
Annual Cost 11000

Age of Vehicle(s] | D&M Cost | Fezale Value | Fesale Rate [%] EAC
1Year Old 2833 20,789 B7.9685 10,827
2'ears Oid 4783 28624 B1.7829 10,674
3'ears Oid 5,085 27.254 77.8685 10418
4 Years Old 4,952 25,074 71.6400 10,404
5 'Years Old 5195 24 063 £8.7657

B 'fears Old £.230 22222 £3.491 4%
7 Years Oid 8075 19525 55,7857 10,693
8 'ears Ol 10,348 17 963 51.3229 11,061
9'ears Old 12,27 16526 47.2171 11.478
10Years OId 12 GR3 15,204 43.4400 11,819
11 Years Old 9,965 13,987 79,9629 11.921
12 Years Old 2190 12 863 6. 7657 11,594

PICK-UP 4X4 TRUCKS (VARIABLE UTILIZATION)

12000

11500

N\
~

10000 Iz I% I4 ‘E b b Yo e

In this case, optimal replacement age is after 5 years of operation
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Municipal Bus Fleet

Optimizing Economic Life
Decisions for a Bus Fleets

By: Cheung- Ki Derek Siu Monique Ka Yee Ho
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Utilization Trend Curve

Usage (km)
:
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Equivalent Annual Cost (EAC)
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Interpretation of Results

AThe optimal solutionos
EAC is between $116,000 and $125,000.

A The current replacement policy (18 years) has a
corresponding EAC between $120,000 and
$129,000.

A Therefore, the potential cost savings are about
$216,000/year (= $4,000 3 54 vehicles)
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Caterpillar 992D Wheel Loader
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Repair vs. Replace

Cash Flows Associated with Acquiring New
Equi pment at Time O0TO
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The Result

Purchase price: $ = $ 1,083,233 (Unit operational)
Rebuild Cost = $ 489,970

Change-over time to new loader, T
T=0 T=1 T=2 T=3
Overall 449,074 471,725 459,319 450,217
EAC ($)
Minimum
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The Life Cycle Cost Iceberg
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Bad Management

77 ACQUISITION COST . ¥ 4
" (Research, Design, Test,
Production, Construction)

OPERATIONS COST
(Personnel, Facilities,
Liilities, Energy)

FPRODUCTI DISTRIBUTION COST
(Transportation, Traffic, and
Material Handling)

SOFTWARE COST
(Operating and
Maintenance Software)

MAINTENANCE COST
(Customer Service, Field,
Supplier Factory Maintenance)

TEST AND SUPPORT
EQUIPMENT COST

TECHMICAL DATA,
COST

TRAINING COST
(Operator and Maintenance
Training)

SUPPLY SUPPORT CO
(Spares, Inventory,
and Material Supports)

THE LIFE CYCLE COST ICEBERG

RETIREMENT AND
DISPOSAL COST

Source: B.S. Blanchard and W.J. Fabrycky, Systems Engineering and Analysis, Prentice Hall|, 1990
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