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EXECUTIVE SUMMARY 
  

Gillig submitted a model Low Floor, diesel-powered, diesel/electric hybrid, 39 
seat (including the driver), 42-foot bus, for a partial STURAA test in the 12 yr/500,000 
mile category.  The Federal Transit Administration determined that the following test 
would be performed: 1.2 Servicing, P.M., Repair & Maintenance, 1.3 R/R of Selected 
Subsystems, 2. Reliability, 4. Performance, 5.7 Structural Durability, 6. Fuel Economy 
and 7. Noise Tests.  Testing started on July 28, 2009 and was completed on February 
23, 2010.  The Check-In section of the report provides a description of the bus and 
specifies its major components.  
 

The primary part of this partial test was the Structural Durability Test, which also 
provides the information for the Maintainability and Reliability results.  The Structural 
Durability Test was started on July 31, 2009 and was completed on February 3, 2010. 
 

The interior of the bus is configured with seating for 39 passengers including the 
driver.  Free floor space will accommodate 35 standing passengers resulting in a 
potential load of 74 persons.  At 150 lbs per person, this load results in a measured 
gross vehicle weight of 40,650 lbs.  In order to avoid exceeding the GAWR (25,000 lbs) 
of the rear axle, ballast for 26 standing passengers was eliminated.  This reduction from 
full capacity resulted in an adjusted measured gross vehicle weight of 36,910 lbs and 
was used for all dynamic testing.  The middle segment was performed at a SLW of 
35,600 lbs and the final segment was performed at a CW of 29,960 lbs.  Durability 
driving resulted in unscheduled maintenance and failures that involved a variety of 
subsystems.  A description of failures and a complete and detailed listing of scheduled 
and unscheduled maintenance are provided in the Maintainability section of this report. 
 

The Reliability section compiles failures that occurred during Structural Durability 
Testing.  Breakdowns are classified according to subsystems.  The data in this section 
are arranged so that those subsystems with more frequent problems are apparent.  The 
problems are also listed by class as defined in Section 2.  The test bus encountered no 
Class 1 or Class 2 failures.  Of the seventeen reported failures, 10 were Class 3 and 7 
were Class 4. 
 

 The performance of the bus is illustrated by a speed vs. time plot.  Acceleration 
and gradeability test data are provided in Section 4, Performance.  The average time to 
obtain 50 mph was 46.69 seconds. 

 
A Fuel Economy Test was run on simulated central business district, arterial, and 

commuter courses.  The results were 3.72 mpg, 4.67 mpg, and 8.34 mpg respectively; 
with an overall average of 4.74 mpg. 
 

A series of Interior and Exterior Noise Tests was performed.  These data are 
listed in Section 7.1 and 7.2 respectively. 
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 ABBREVIATIONS 

 

 

ABTC -   Altoona Bus Test Center 

A/C -   air conditioner 

ADB -   advance design bus 

ATA-MC -   The Maintenance Council of the American Trucking Association 

CBD -   central business district 

CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but 

    without passengers or driver) 

dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale 

DIR -   test director 

DR -   bus driver 

EPA -   Environmental Protection Agency 

FFS -   free floor space (floor area available to standees, excluding ingress/egress  areas, 

    area  under seats, area occupied by feet of seated passengers, and the vestibule area) 

GVL -   gross vehicle load (150 lb for every designed passenger seating 

    position, for the driver, and for each 1.5 sq ft of free floor space) 

GVW -   gross vehicle weight (curb weight plus gross vehicle load) 

GVWR -   gross vehicle weight rating  

MECH -   bus mechanic 

mpg -   miles per gallon 

mph -   miles per hour 

PM -   Preventive maintenance 

PSBRTF -   Penn State Bus Research and Testing Facility 

PTI -   Pennsylvania Transportation Institute 

rpm -   revolutions per minute 

SAE -   Society of Automotive Engineers 

SCH -   test scheduler 

SEC -   secretary 

SLW -   seated load weight (curb weight plus 150 lb for every designed passenger seating 

    position and for the driver) 

STURAA -   Surface Transportation and Uniform Relocation Assistance Act 

TD -   test driver 

TECH -   test technician 

TM -   track manager 

TP -   test personnel 
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 TEST BUS CHECK-IN 
 
 
 I.  OBJECTIVE 
 

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check. 
 
 II.  TEST DESCRIPTION 
 

The test consists of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer must certify that the bus meets all Federal regulations. 
 
 III.  DISCUSSION 
 

The check-in procedure is used to identify in detail the major components and 
configuration of the bus. 
 

The test bus consists of a Gillig, model Low Floor.  The bus has a front door 
equipped with a Lift-U model LU11-06-01 hinged handicap ramp forward of the front 
axle, and a rear door forward of the rear axle.  Power is provided by a diesel-fueled, 
Cummins model ISL280 engine coupled to a Voith Turbo model ZG4VT0R2 85 
transmission.  
 

The measured curb weight is 8,690 lbs for the front axle and 21,270 lbs for the 
rear axle.  These combined weights provide a total measured curb weight of 29,960 lbs.  
There are 39 seats including the driver and room for 35 standing passengers bringing 
the total passenger capacity to 74.  Gross load is calculated as 150 lb x 74 = 11,100 lbs.  
At full capacity, the measured gross vehicle weight is 40,650 lbs.  This value was used 
for all static tests.  In order to avoid exceeding the GAWR (25,000 lbs) of the rear axle, 
ballast for 26 standing passengers was eliminated.  This reduction from full capacity 
resulted in an adjusted measured gross vehicle weight of 36,910 lbs and was used for 
all dynamic testing.
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VEHICLE DATA FORM 
 

 
Bus Number: 0914 

 
Arrival Date: 7-28-09 

 
Bus Manufacturer: Gillig Corp. 

 
Vehicle Identification 
Number (VIN): 15GGD27178107749 

 
Model Number: G27D102N4 

 
Date: 7-28-09 

 
Personnel: S.C. & P.S. 

WEIGHT: 
 
Individual Wheel Reactions: 

 
Weights 

(lb) 

 
Front Axle 

 
Middle Axle 

 
Rear Axle 

 
 Right 

 
 Left 

 
 Right 

 
 Left 

 
 Right 

 
 Left 

 
CW 

 
4,210 

 
4,480 

 
N/A 

 
N/A 

 
10,980 

 
10,290 

 
SLW 

 
4,990 

 
5,310 

 
N/A 

 
N/A 

 
12,180 

 
13,120 

 
GVW 

 
6,290 

(5,730) 

 
6,610 

(5,800) 

 
N/A 

 
N/A 

 
13,440 

(12,360) 

 
14,310 

(13,020) 

 
Total Weight Details: 

 
 Weight (lb) 

 
 CW 

 
 SLW 

 
 GVW 

 
 GAWR 

 
Front Axle 

 
8,690 

 
10,300 

 
12,900 

(11,530) 

 
14,600 

 
Middle Axle 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

 
Rear Axle 

 
21,270 

 
25,300 

 
27,750 

(25,380) 

 
25,000 

 
Total 

 
29,960 

 
35,600 

 
40,650 

(36,910) 

 
GVWR: 39,600 

 
Dimensions: 

 
Length (ft/in) 

 
42.0 / 2.0 

 
Width (in) 

 
102.0 

 
Height (in) 

 
133.0 

 
Front Overhang (in) 

 
104.5 

 
Rear Overhang (in) 

 
123.0 

 
Wheel Base (in) 

 
278.5 

 
Wheel Track (in) 

 
Front: 85.5 
 
Rear: 77.7 
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Bus Number: 0914 

 
Date: 7-28-09 

 
CLEARANCES: 

 
Lowest Point Outside Front Axle 

 
Location: Frame                Clearance(in): 10.2 

 
Lowest Point Outside Rear Axle 

 
Location: Oil pan                Clearance(in): 11.5 

 
Lowest Point between Axles 

 
Location: Frame                 Clearance(in): 13.8 

 
Ground Clearance at the center (in) 

 
13.8 

 
Front Approach Angle (deg) 

 
8.7 

 
Rear Approach Angle (deg) 

 
7.0 

 
Ramp Clearance Angle (deg) 

 
5.7 

 
Aisle Width (in) 

 
Front: 23.5     Rear: 23.4 

 
Inside Standing Height at Center 
Aisle (in) 

 
Front: 95.0     Rear: 75.9 

 
BODY DETAILS: 

 
Body Structural Type 

 
Monocoque 

 
  Frame Material 

 
Steel 

 
  Body Material 

 
Composite / Aluminum  

 
  Floor Material 

 
Plywood 

 
  Roof Material 

 
Composite 

 
Windows Type 

 
ƴ Fixed 

 

ṍ Movable 
 
  Window Mfg./Model No. 

 
Tempered, Spec Temp / AS3 DOT 243 M4 

 
Number of Doors 

 
  1    Front 

 
  1   Rear        

 
  Mfr. / Model No. 

 
Vapor Door Controllers / Front ï Slide glide   Rear ï Push out 

 
  Dimension of Each Door (in) 

 
Front ï 35.5 x 75.6 

 
Rear ï 30.0 x 77.8 

 
Passenger Seat Type 

 
ƴ Cantilever 

 

ƴPedestal 

 

ṍ Other 

  (explain) 
 
  Mfr. / Model No. 

 
American Seating / Metropolitan 

 
Driver Seat Type 

 

ƴAir 

 

ṍ Spring 

 

ṍ Other 

  (explain) 
 
  Mfr. / Model No. 

 
Recaro / Liquid Cell 

 
Number of Seats (including Driver) 

 
39          
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Bus Number: 0914 

 
Date: 7-28-09 

 
BODY DETAILS (Contd..) 

 
Free Floor Space ( ft

2
 ) 

 
56.2 

 
Height of Each Step at Normal 
Position (in) 

 
Front    1. 16.0        2. N/A        3. N/A        4. N/A  
 
Middle  1. N/A         2. N/A        3. N/A        4. N/A 
 
Rear     1. 16.4        2. N/A        3. N/A        4. N/A  

 
Step Elevation Change - Kneeling 
(in) 

 
3.6 

 
ENGINE 

 
Type 

 

ƴC.I. 

 

ṍ Alternate Fuel 
 

ṍ S.I. 

 

ṍ Other (explain) 
 
Mfr. / Model No. 

 
Cummins Motors / ISL 280 

 
Location 

 

ṍ Front 

 

ƴRear 

 

ṍ Other 

  (explain) 
 
Fuel Type 

 

ṍ Gasoline 

 

ṍ CNG 

 

ṍ Methanol 
 

ƴDiesel 

 

ṍ LNG 

 

ṍ Other 

  (explain) 
 
Fuel Tank Capacity (indicate units) 

 
120 gals 

 
Fuel Induction Type 

 

ƴInjected 

 

ṍ Carburetion 
 
  Fuel Injector Mfr. / Model No. 

 
Cummins Motors / ISL 280 

 
  Carburetor Mfr. / Model No. 

 
N/A 

 
Fuel Pump Mfr. / Model No. 

 
Cummins Motors / ISL 280 

 
Alternator (Generator) Mfr. / Model 
No. 

 
Delco Remy / 1117167 

 
  Maximum Rated Output  
  (Volts / Amps) 

 
24 / 270 

 
Air Compressor Mfr. / Model No. 

 
Cummins (Wabco) / 18.7 

 
  Maximum Capacity (ft

3
 / min) 

 
18.7 

 
Starter Type 

 

ƴElectrical 

 

ṍ Pneumatic 

 

ṍ Other 

  (explain) 
 
  Starter Mfr. / Model No. 

 
Delco Remy / 10479228 
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Bus Number: 0914 

 
Date: 7-28-09 

 
TRANSMISSION 

 
Transmission Type 

 

ṍ Manual 

 

ƴAutomatic 
 
  Mfr. / Model No. 

 
Voith / Turbo ZG4VT0R2 85 

 
Control Type 

 

ṍ Mechanical 

 

ƴElectrical 

 

ṍ Other 
 
Torque Converter Mfr. / Model No. 

 
Voith / Turbo ZG4VT0R2 85 

 
Integral Retarder Mfr. / Model No. 

 
Voith / Turbo ZG4VT0R2 85 

 
SUSPENSION 

 
Number of Axles 

 
2 

 
Front Axle Type 

 

ṍ Independent 

 

ƴBeam Axle 
 
  Mfr. / Model No. 

 
Arvin Meritor / Fm 946 RX 171 

 
  Axle Ratio (if driven) 

 
N/A 

 
  Suspension Type 

 

ƴAir 

 

ṍ Spring 

 

ṍ Other 

  (explain) 
 
No. of Shock Absorbers 

 
2 

 
  Mfr. / Model No. 

 
Koni / 9005-1023 

 
Middle Axle Type 

 

ṍ Independent 

 

ṍ Beam Axle 
 
  Mfr. / Model No. 

 
N/A 

 
  Axle Ratio (if driven) 

 
N/A 

 
  Suspension Type 

 

ṍ Air 

 

ṍ Spring 

 

ṍ Other 

  (explain) 
 
No. of Shock Absorbers 

 
N/A 

 
  Mfr. / Model No. 

 
N/A 

 
Rear Axle Type 

 

ṍ Independent 

 

ƴBeam Axle 
 
  Mfr. / Model No. 

 
Arvin Meritor / 71163WX 86 

 
  Axle Ratio (if driven) 

 
5.83 

 
  Suspension Type 

 

ƴAir 

 

ṍ Spring 

 

ṍ Other 

  (explain) 
 
No. of Shock Absorbers 

 
4 

 
  Mfr. / Model No. 

 
Koni / 9005-1024 
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Bus Number: 0914 

 
Date: 7-28-09 

 
WHEELS & TIRES 

 
 Front 

 
Wheel Mfr./ Model No. 

 
Alcoa / 22.5 x 8.25 

 
Tire Mfr./ Model No. 

 
Michelin XZU3 / 305/85R 22.5 

 
 Rear 

 
Wheel Mfr./ Model No. 

 
Alcoa / 22.5 x 8.25 

 
Tire Mfr./ Model No. 

 
Michelin XZU3 / 305/85R 22.5 

 
BRAKES 

 
Front Axle Brakes Type 

 

ƴCam 

 

ṍ Disc 

 

ṍ Other (explain) 
 
  Mfr. / Model No.  

 
Meritor / 16.5ò x 6ò Cast Plus 

 
Middle Axle Brakes Type 

 

ṍ Cam 

 

ṍ Disc 

 

ṍ Other (explain) 
 
  Mfr. / Model No. 

 
N/A 

 
Rear Axle Brakes Type 

 
ƴCam 

 
ṍ Disc 

 
ṍ Other (explain) 

 
  Mfr. / Model No. 

 
Meritor / 14.5ò x 10ò W Series 

 
Retarder Type 

 
Re-Gen 

 
  Mfr. / Model No. 

 
Voith / Turbo ZG4VT0R2 85 

 
HVAC 

 
Heating System Type 

 

ṍ Air 

 

ƴWater 

 

ṍ Other 
 
  Capacity (Btu/hr) 

 
100,000 

 
  Mfr. / Model No. 

 
Gillig / Thermo King 

 
Air Conditioner 

 

ƴYes 

 

ṍ No 
 
  Location 

 
Rear, above engine compartment 

 
  Capacity (Btu/hr) 

 
87,000 

 
  A/C Compressor Mfr. / Model No. 

 
Thermo King / X430 

 
STEERING 

 
Steering Gear Box Type 

 
Hydraulic gear 

 
  Mfr. / Model No. 

 
TRW / TAS65 

 
Steering Wheel Diameter 

 
16.0 

 
Number of turns (lock to lock) 

 
 5.5 
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Bus Number: 0914 

 
Date: 7-28-09 

 
OTHERS 

 
Wheel Chair Ramps 

 
Location: Right front 

 
Type: Ramp 

 
Wheel Chair Lifts 

 
Location: N/A 

 
Type: N/A 

 
  Mfr. / Model No. 

 
Lift-U / LU11-06-01 

 
Emergency Exit 

 
Location: Doors 

               Windows 

               Roof hatch 

 
Number: 2 

              5 

              1 

 
CAPACITIES 

 
Fuel Tank Capacity (units) 

 
120 gals 

 
Engine Crankcase Capacity (gallons) 

 
5.5  

 
Transmission Capacity (gallons) 

 
Transmission -  7.4 gal           Hybrid drive ï 5.3 gals 

 
Differential Capacity (gallons) 

 
5.5 

 
Cooling System Capacity (gallons) 

 
15.0 

 
Power Steering Fluid Capacity 
(gallons) 

 
3.5 

 
 
HYBRID COMPONENTS 

 
Hybrid Drive   Mfr./ Model # 

 
E Drive / na  

 
Ultra Caps   Mfr./ Model # 

 
Maxwell Technologies / BM0D00 63 

 
Controller   Mfr. / Model # 

 
Voith Turbo / D 89522 
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 VEHICLE DATA FORM 
 

 
Bus Number: 0914 

 
Date: 7-28-09 

 
 List all spare parts, tools and manuals delivered with the bus. 
 

 
 Part Number 

 
 Description 

 
 Qty. 

 
FTA Haute Tenue 

 
Transmission fluid 

 
 5 gals 

 
Michelin XZU3 305/85R 22.5 

 
Tire mounted wheel 

 
 1 

 
NA 

 
Engine drive belt 

 
 1 

 
5298 

 
Air bellows 

 
 4 

 
NA 

 
Flex exhaust pipe 

 
 1 

 
NA 

 
Elbow exhaust pipe 

 
 1 

 
NA 

 
Driver handbook 

 
 1 

 
Fleet guard LF9009 

 
Oil filter 

 
 1 

 
Fleet guard CU5060300 

 
Oil filter 

 
 1 

 
NA 

 
Rubber suspension stops 

 
 2 

 
NA 

 
Wheels nut wrenches 

 
 4 

 
Fleet guard FS 1065 

 
Fuel filter 

 
 1 

 
Fleet guard FF 5636 

 
Oil filter 

 
 1 

 
Cummins 3100304 

 
Coolant filter 

 
 1 

 
80W-90 

 
Gear oil  

 
 2 

 
NA 

 
Fuses 

 
 12 

 
NA 

 
Hydraulic pump 

 
 1 

 
Koni 9005 1023 

 
Shock absorbers 

 
 4 

 
Koni 9005 1023 (used)  

 
Shock absorbers 

 
 6 

 
54-59931-000 

 
Gasket 

 
 1 

 
54-17489-X3 

 
Hydraulic fittings 

 
 3 

 
NA 

 
Fasteners 

 
 1 bag 
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 COMPONENT/SUBSYSTEM INSPECTION FORM 
 

 
Bus Number: 0914 

 
Date: 7-28-09 

 
 
 Subsystem 

 
 Checked 

 
 Comments 

 
Air Conditioning Heating 
and Ventilation 

 
V 

 
 

 
Body and Sheet Metal 
 

 
V 

 
 

 
Frame 
 

 
V 

 
 

 
Steering 
 

 
V 

 
 

 
Suspension 
 

 
V 

 
 

 
Interior/Seating 
 

 
V 

 
 

 
Axles 
 

 
V 

 
 

 
Brakes 
 

 
V 

 
 

 
Tires/Wheels 
 

 
V 

 
 

 
Exhaust 
 

 
V 

 
 

 
Fuel System 
 

 
V 

 
 

 
Power Plant 
 

 
V 

 
 

 
Accessories 
 

 
V 

 
 

 
Lift System 
 

 
V 

 
 

 
Interior Fasteners 
 

 
V 

 
 

 
Batteries 
 

 
V 
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 CHECK - IN 

 
 
 
  

 
 
 
 

GILLIG MODEL LOW FLOOR 
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 CHECK - IN CONT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 GILLIG MODEL LOW FLOOR 
EQUIPPED WITH A LIFT-U MODEL LU11-06-01 

HINGED HANDICAP RAMP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ENGINE COMPARTMENT 
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CHECK - IN CONT. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

INTERIOR, REAR 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

OPERATORôS AREA 
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CHECK - IN CONT. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

BUS UNDERCARRIAGE 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

ULTRA-CAP STORAGE 
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 1.2  SERVICING, PREVENTIVE MAINTENANCE, AND 
 REPAIR AND MAINTENANCE DURING TESTING 
 
 
 1.2-I.  TEST OBJECTIVE 
 

The objective of this test is to collect maintenance data about the servicing, 
preventive maintenance, and repair. 
 
 1.2.-II.  TEST DESCRIPTION 
 

The test will be conducted by operating the NBM and collecting the following data 
on work order forms and a driver log. 
 

1.  Unscheduled Maintenance 
a.  Bus number 
b.  Date 
c.  Mileage 
d.  Description of malfunction 
e.  Location of malfunction (e.g., in service or undergoing inspection) 
f.  Repair action and parts used 
g.  Man-hours required 

 
2.  Scheduled Maintenance 

a.  Bus number 
b.  Date 
c.  Mileage 
d.  Engine running time (if available) 
e.  Results of scheduled inspections 
f.  Description of malfunction (if any) 
g.  Repair action and parts used (if any) 
h.  Man-hours required 

 
The buses will be operated in accelerated durability service.  While typical items 

are given below, the specific service schedule will be that specified by the manufacturer. 
 

A.  Service  
1.  Fueling 
2.  Consumable checks 
3.  Interior cleaning 

 
B.  Preventive Maintenance  

4.  Brake adjustments 
5.  Lubrication 
6.  3,000 mi (or equivalent) inspection 
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7.  Oil and filter change inspection 
8.  Major inspection 
9.  Tune-up 

 
C.  Periodic Repairs  

1.  Brake reline 
2.  Transmission change 
3.  Engine change 
4.  Windshield wiper motor change 
5.  Stoplight bulb change 
6.  Towing operations 
7.  Hoisting operations 

 
 1.2-III.  DISCUSSION 
 

Servicing and preventive maintenance were performed at manufacturer-specified 
intervals.  The following Scheduled Maintenance Form lists the mileage, items serviced, 
the service interval, and amount of time required to perform the maintenance.  Table 1 
is a list of the lubricating products used in servicing.  Finally, the Unscheduled 
Maintenance List along with Unscheduled Maintenance-related photographs is included 
in Section 5.7, Structural Durability.  This list supplies information related to failures that 
occurred during the durability portion of testing.  The Unscheduled Maintenance List 
includes the date and mileage at which the malfunction occurred, a description of the 
malfunction and repair, and the time required to perform the repair.            
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 Table 1.  STANDARD LUBRICANTS 
 
 
 
The following is a list of Texaco lubricant products used in bus testing conducted by the 
Penn State University Altoona Bus Testing Center: 
 
 
ITEM                               PRODUCT CODE                 TEXACO DESCRIPTION 
 
Engine oil                    #2112 URSA Super Plus SAE 30 
 
Transmission oil              #1866 Automatic Trans Fluid 

Mercon/Dexron II 
Multipurpose 

 
Gear oil                      #2316 Multigear Lubricant 

EP SAE 80W90 
 
Wheel bearing &               #1935 Starplex II 
Chassis grease 
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 1.3  REPLACEMENT AND/OR REPAIR OF 
 SELECTED SUBSYSTEMS 
 
 
 1.3-I.  TEST OBJECTIVE 
 

The objective of this test is to establish the time required to replace and/or repair 
selected subsystems. 
 
 1.3-II.  TEST DESCRIPTION 
 

The test will involve components that may be expected to fail or require 
replacement during the service life of the bus.  In addition, any component that fails 
during the NBM testing is added to this list.  Components to be included are: 
 

1. Transmission 
2. Alternator 
3. Starter 
4. Batteries 
5. Windshield wiper motor 

 
 1.3-III.  DISCUSSION 
 

During the test, several additional components were removed for repair or 
replacement.  Following is a list of components and total repair/replacement time. 
 

         MAN HOURS 
                                                

Kneel module. 2.0 
 
Front, left, forward air bag.                            1.0 
 
All shocks.                                                    3.0 
 
Left front shock.                                            1.0 
 
A/C drive belt.                                               2.0 
 
Windshield gasket.                                        4.0     

 
       
 

At the end of the test, the remaining items on the list were removed and replaced.  
The electric drive assembly took 12.0 man-hours (two men 6.0 hrs) to remove and 
replace.  The time required for repair/replacement of the four remaining components is 
given on the following Repair and/or Replacement Form. 
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               REPLACEMENT AND/OR REPAIR FORM 
 

 
 Subsystem 

 
 Replacement Time 

 
Electric drive 

 
 12.0 man hours 

 
Wiper Motor 

 
 0.5 man hours 

 
Starter 

 
 0.5 man hours 

 
Alternator 

 
 1.0 man hours 

 
Batteries 

 
 0.75 man hours 

 
 
Caps-Invertor 

 
 

14.0 man hours 
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 1.3 REPLACEMENT AND/OR REPAIR OF 

 SELECTED SUBSYSTEMS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ELECTRIC DRIVE REMOVAL AND REPLACEMENT 

 (12.0 MAN HOURS) 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

WIPER MOTOR REMOVAL AND REPLACEMENT 

 (0.5 MAN HOURS) 


