s OCTOBER 2006
RFP No. 105620 - STREETCAR PROTOTYPE PART Il - TECHNICAL PROPOSAL

Sub -Part F - Testing And System Assurance Approach

1.0 OVERVIEW DESCRIPTION OF THE TEST PROGRAM, INCLUDING
PRELIMINARY SCHEDULE.

a. General

Oregon Iron Works is planning to fully test the prototype vehicle in accordance with the RFP
requirements and, additionally, to perform all necessary (and typical) testing applicable to a
production manufactured street car vehicle (functional and performance testing). OIW’s
approach is to work only with service proven products that are the same, equal or better than the
components used for the vehicles currently running in Portland. Deviations from the original
design are therefore minimized.

For areas where the design is the same as the current Portland vehicle and the manufacturing
process is the same or similar (and certified) with the current vehicle process and, also, for
existent components/systems, OIW is planning to provide type test data (existing documentation
in the form of test reports, measurements and verification) to prove out compliance with the RFP
requirements.

OIW is planning to collaborate with the customer, identify and approve in common such areas
where the vehicle compliance is proved out using existing data. The objectives of the testing and
assurance program is to provide a safe, functional, defect free, high quality and fully compliant
vehicle.

b. Certification and Sub-Components

The testing process will be conducted in parallel to the production of the streetcar when
applicable, with the functional and performance tests coming at the end. The testing activity will
start with design reviews to identify the design differences, and if necessary, the appropriate
testing will be performed to prove that the design is the same or better.

A key element of the testing and assurance program is the material and vendor certification of
the components/systems supplied. Sub-supplier selection and certification is carefully conducted
with attention to the components reliability, design and past performance. OIW will provide the
suppliers with the components technical and functional specifications and the tests they need to
pass and will follow their successful completion.

The required certifications and/or sub tests are part of the purchase order, and are maintained as
part of the history/record book. These reports are submitted with contract letters in compliance
with the test program. Dimensional compliance, workmanship, and overall quality are recorded
as the build progresses. The suppliers are required to certify the correct installation, at OIW, of
their components/systems and to provide on site support/participation (where applicable).
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The major components/systems that will be pre-tested and certified at the supplier will include,
but not be limited to:

» Traction Inverter

Traction Motors

Door system

Auxiliary power supplies
Drive Management Control
HVAC unit

Brakes

Pantograph

Bridgeplate

Major components of the electrical system (master controller, knife switch, dash display,
etc.)

VVVVVYVYVYYVY

c. Test Documentation, Procedure and Results

All testing will have a test procedure written before the test is conducted; the procedure will
contain as a minimum the following:

a) Title and revision level

b) Pass/failure criteria in quantitative terms

c) Relevant Specification references

d) Sequence of testing

e) Equipment and instrumentation required

f) Test setup, description, diagrams, and schematics.
g) Test methodology

h) Data evaluation procedure

i) Type of report or data to be submitted

OIW will issue a test report for each significant test performed. The report will contain as a
minimum the following:

Test description

Date and location when and where the test was performed

Pass/fail criteria and/or values test results and compliance with the test requirements
The scheduling of all tests will include notification of the customer before the testing
date. The major test milestones are identified in the testing schedule

YV VVYV
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RFP N

d. Testing Classification
The following testing categories are planned for the new prototype vehicle:

» Typical manufacturer conformance tests (for a full description/listing of the manufacturer
tests please see the Test Plan Chart 2 that follows this section (pages 177 - 184)
Component qualification tests (for a full description/listing of the qualification tests
please see Test Plan Chart 2 that follows this section)

System qualification tests (for a full description/listing of the qualification tests please see
Test Plan Chart 2 that follows this section)

Car level qualification tests (for a full description/listing of the qualification tests please
see Test Plan Chart 2 that follows this section)

System conformance tests (for a full description/listing of the conformance tests please
see Test Plan Chart 2 that follows this section)

Vehicle static tests (for a full description/listing of the static tests please see Test Plan
Chart 2 that follows this section)

Acceptance tests (for a full description/listing of the acceptance tests please see Test Plan
Chart 2 that follows this section)

vV ¥V ¥V VvV VvV V¥V

a) Wire continuity

b) Insulation resistance

c) High potential

d) Vehicle water tightness

e) Operation of the inverter and all auxiliaries
f) Communications

g) Interior and exterior lighting
h) HVAC operation

1) Destination signs

j) Door systems

k) Boarding ramp

1) Brake systems

m) On-board diagnostic interfaces
n) Total coach operation

é Preliminary Testing Schedule

The preliminary testing schedule follows this section (page 185).

For additional description of the testing program please see section 14 of the Technical
Specification attachment. The testing plan: (Testing Matrix and the Test Plan Complete,

Sfollows this section) have the OIW proposal for areas where re-testing will not be necessary
and existing data could be used.
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f. Assurance Program

In addition to the testing program OIW is planning to perform the necessary and required
assurance and checking program for this type of vehicle. Please see the Assurance and Checking
Chart 1 that follows this section (pages 186 — 192), describing all activities planned to be
performed in order to provide a compliant, reliable and high quality product.

2.0 TEST MATRIX, SHOWING ALL COMPONENT AND SYSTEM DESIGN
CONFORMANCE TESTS.

Please see the Test Plan Chart 1 Matrix that follows this section (pages 193 -195). It is the test
matrix and it provides all necessary information regarding the testing plan. In addition we have
enclosed the full test plan — please see Test Plan Chart 2. This additional chart lists all tests,
checking and measurements to be considered and performed for a typical manufactured vehicle.

3.0 DESCRIPTION OF THE APPROACH APPLIED BY OIW TO THE
INCORPORATION OF SAFETY CONSIDERATIONS IN ITS DESIGN

The main objective of the OIW/Skoda team is to provide a safe and reliable product. Safety and
minimum risk are our first priority and the entire activity of our team is directed to serve this
purpose. In addition, we have verified and will continue to verify, test and evaluate every
feature of the vehicle such that it presents maximum assurance that our product is completely
safe and complies will all applicable standards and regulations.

The proposed prototype street car has in many areas the same design with the current Portland
vehicle and the new design areas (electrical) were identified in sub-part B of the RFP reply.
Based on the same/similar design used, the proposed vehicle has been safety proven for
thousands of hours of service on the streets of Portland. Specifically, five vehicles of this
design have been operating since 2001, with two more cars brought into service in 2002. In
addition, three identical/similar streetcars have been used in Tacoma, WA since 2002.

Our approach is when systems or components are replaced by new ones; they are designed,
evaluated and tested with safety and reliability as prime considerations. OIW uses a team
approach to understand system functions and requirements, considering the operational and
environmental factors of the City of Portland. All available information, including drawings,
specifications, schematics, and functional descriptions of the systems, are organized and
researched for comparison against the existing design. OIW will track and manage actions taken
throughout the design process. We believe this approach will guarantee that any safety issues are
identified early in the process and solved.
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Several features have been incorporated into the design which has a direct effect on the safety of
the passengers and city traffic. Following is a brief list of some of these features (yet, the list
includes only a few features of the vehicle that have been created for safety):

Impact protection using anti-climbers at both ends of the vehicle

Structural integrity proven using compression testing and FEA calculations
Seating and interior trim have been fully proven out regarding smoke and flammability
Ergonomically designed seating, for both passengers and drivers

Safety hand rail systems, with hand grips integral to the backs of the seat frames
Laminated safety glass, providing a PVB layer which retains broken glass shards
Intercom system between passengers and drivers

Door safety features and controls (see door system description)

Bridge-plate system and control (see bridgeplate system description)

Anti-slip floor covering throughout all areas of the vehicle

A high visibility, textured safety cover at the head of each step

An ergonomically correct and highly visible driver’s desk and environment
“Green-line” (door and bridge plate electronic controls) for open/close position
Extensive vehicle insulation and grounding

Emergency stop buttons in both passenger and driver compartments

VVVVVVVVVVVVYVVVYY

In addition to the above listed features, the design of the prototype vehicle ensures that passengers
and operators are not exposed to tripping hazards, sharp points or edges, or similar hazards. At the
passenger interior, consideration has been given to the advantage of color contrast and anti-skid
texture at the floor and steps.

At the operator’s cab, we want to improve the labeling and visibility of controls on the desk.
Legible and easily understandable graphics will be provided wherever passengers or drivers operate
either routine or emergency equipment

With regards to the maintenance facility: training and manuals will provide for the proper handling,
storage, and disposal of hazardous materials. Manuals will be used to clearly identify any
hazardous maintenance procedure and will include instructions on how to reduce or eliminate the
hazards of the procedure.

Any equipment containing hazardous materials, high voltages or other risk will be clearly labeled
both inside and out. Exposure to voltage will be reduced through enclosures, interlocks, and similar
measures.
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Test Plan Chart 2

Street Car Program - Complete Testing Plan

Test Classification 'RFP__ |Description B | Responsible Test level [ — Approach Comments - o Test
Paragraph 1 (who will perform it) - - . Performed
or ID No. Yes/No
TYPICAL MANUFACTURER A |Completed vehicle - Test room - rail track with assembly pit,
CONFORMANCE TESTS vehicle on assembly bogies . - N N N
|(These are typical tests/checking | 1 lAssembly completeness check OIW/Skoda (Elec & Transp) [Vehicle __|Typical conformance test Test performed on manufactured vehicle Yes
that are performed by the 2 \Vehicle chassis rail grounding contact min. 35 mm? |OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
manufacturer as part of the 3 Preparation of dielectric tests — power supply 24VDC, test jigs OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
normal verification of the 4 |Circuit connection check, network division check IQLWISkoda (Elec & Transp) |Vehicle _|Typical conformance test Test performed on manufactured vehicle Yes
manufacturing process; some of 5 Performance of dielectric tests OIw/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes |
them are not listed on the RFP, - insulation resistance meter 500V, 1000V and regulated power
some of them are a duplication of |supply 0 — 4kV, 50Hz, 500mA B B B
other tests listed under a different | issuing of test report with measured values : :
classification) 6 Reconnecting after tests, disassembly of jigs 7|QIW!Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
Check. 9f copnecﬂons of individual circuits aesording fo design OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- - and wiring diagrams, B B
|— check of types and sections of cables according to wiring
diagrams - - = e N
- check of types of devices according to design drawings B
- check of breaker and fuse values B [ _
- power supply 24VDC, testing jigs =
8 |Bogies |OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- - check of connections and operation of all sensors - N
- check of completeness of assembly, types of devices, sections
land their connections - -
B Vehicles bo.und to original bogies - Test room - on track with OIW/Skoda (Elec & Transp)
- lassembly pit ) - . S 1 g
- - 1 Activation of battery circuits and cabin activation OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle - Yes
s 2 Activation of interior lighting circuits OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test |Test performed on manufactured vehicle Yes
- 3 Activation of exterior lighting circuits OIW/Skoda (Elec & Transp) [Vehicle _|Typical conformance test | Test performed on manufactured vehicle Yes
- 4 [JActivation of ticket dispenser and ticket markers. OIW/Skoda (Elec & Transp) [Vehicle N Typical conformance test Test performed on manufactured vehicle - Yes
5 Check of electric positioning of rear mirrors. - OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes |
| 6 Filling of bogie A brake hydraulic system as specified |OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- - filling, filtration, venting =
o - equipment for oil filtration — jig i ) )
| ~ 7 [Filing of bogie B brake hydraulic system as specified |OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- filling, filtration, venting B - |
- equipment for oil filtration — jig =y B -
8 Activation of the regulator of brake of bogies A and B as specified |OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
| 9 Test of forced release of mech. brake B |OIW/Skoda (Elec & Transp) |Vehicle  Typical conformance test |Test performed on manufactured vehicle Yes
- by manual pressurizing
- by mech. release of grippers (caliper) e B N
10 Activation of 24V vehicle circuits — brakes of bogie A, bogie B OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes |
14 :i:f‘;?sflf:zg;ftnr::‘gni;;'lagnosnc SWof mech. brake, real time OIWISk?da (Elec & Transp) |Vehicle Typical confc{nnance test Test performed on manufactured vehicle Yes
- 12 Setting of load sensors. OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle - Yes
13 Circuits of rail brake, functions OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
14 gfg:;;‘f:pg;?;‘g'::L;t;e-raﬁ:‘;ms‘:;:ggm' emergency brake OIW/Skoda (_Elec & T_ransp) Vehiclfa 7 Typical conformance test Test performed on manufactured vehicle Yes
- according to test specification, notebook with test SW - N
15 ;Sj;or RGO O disRaBstc SNVl mister oontis! g oD OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
e - real time signals, downloading of defect memory L - | o 7
| 16 Mechanic adjustment of doors according to test specification OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
B 17 :‘A;Zr:g;::; ta:]t:itt";?:gtcﬁgt‘i::;amng e e OIW/Skoda (Elec & Transp) Vehicle__ Typical conformance test Test performed on manufactured vehicle Yes
18 Activation of door and platform according to test specification OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test |Test performed on manufactured vehicle Yes
- notebook with test SW Test performed on manufactured vehicle .
19 Activation of panels and door control OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
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Street Car Program - Complete Testing Plan

Test Classification RFP  |Description | Responsible Test level [ Approach |Comments Test
- e Paragraph (who will perfformit) | Performed
or ID No. Yes/No
20 ?:-Ii?:r?g: Stabiiry of door-agjuatmant =100 cyciee of opening-and |OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- after the test check of the permanency of the mechanic setting o ' )
- and check of door closing power -
- device for measuring door closing power, issuing of test report
Measuring resistance of heaters of saloon heating, warm-air ) ey . - e : "
I 21 ~|furnace heating, brake resistor heating OIW/Skoda (Elec & Transp) |Vehicle Typical conform_ance test Test performed on manufactured \_rehlcle Yes
- - ohmmeter o | A - -
22 aﬁg;agfo 2;1;292/ circults=~collactor;; dead man aircuits; sanding; OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
T 1 23 Speed recorder . - OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- notebook with speed recorder test SW N N |
Activation of bridging, selection switches of emergency operation, ! . :
B | _24 high-speed switches, travel by 24V, circuits OIW/Skoda (E!eic & Transp) [Vehicle Typical conformance test Test performed on manufactured vehm_le Y_es
- zero speed, emergency driving o 7 B
I8 25  |Activation of rail switch, opticom, radio, canceller, GPS OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- check of signals by means of tester, testing specifications of
Lmanufacturers - - . B
. 26 |Activation of information system OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle B Yes
- - laptop with test SW ) nE -
- - 27 Single test of axle power collector [OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- by volt-ampere method, measuring of contact resistance in three
- various positions [ .
| - of the slip ring, check of brush pressure 77 N - o
- current supply 200ADC, issuing of test report with measured
values -
28 meea:;:';g;i:?::!r:"ra” sariing confact - fromthe figheat poln OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- impedance meter 50A, AC, issuing of test report with measured o
B values - - -
I ~C |Tests of vehicle under voltage - Test room OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test pefformegi_ on manufactured vehicle ) Yes
- 1 Test of saloon and sander heating B ] |OIW!Skoda (Elec & Transp) |Vehicle Typical conformance test |Test performed on manufactured vehicle Yes
- power supply 0-750V DC, 40A, clip-on DC ammeter 0-200A - ) | Test performed on manufactured vehicle Yes
2 Test of accumulation battery chargers 24V DC, OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- power supply 0-750V, 40A, clip-on DC ammeter 0-200A - | - N Test performed on manufactured vehicle Yes
3 Test of auxiliary drive converters B |oIw/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- check of diagnostic SW operation, real time signals,
downloading defects.
- check of output voltage 3x400V AC by multi-meter RMS B 77 3 -
e - check of converter cooling fan rotation direction B
- B - test of standby operation if one converter breaks down )
B - check of earth current signaling B | B B D
- power supply 0-750V DC, 40A, multi-meter RMS, laptop with
test SW - -
;I:;:’;ig;warm-alr fumace heating 1, cabin 2 = direction of fan OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
4 ::;itngf air-conditioning of cabin 1, cabin 2, saloon, temperature OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
i - check of air conditioning protection setting, air conditioning B N
N position setting . B
- laptop with test SW - B ] B =
5 ICheck of traction inverter cooling fan rotation direction OIW/Skoda (Elec & Transp) |Vehicle B Typical conformance test Test performed on manufactured vehicle Yes
- - - power supply 0-750V DC, 40A ] -
Test of vehicle forward drive— directions, speed sensors, check of : : )
6 contact line voltage signaling OIW/Skoda (Elec & Transp) y?hlclg Typical conformance test Test performed on manufactured vehicle Yes
- from min. allowed voltage in driver's panels
Page 178
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Test Plan Chart 2

Street Car Program - Complete Testing Plan

?_es_t Classification RFP  |Description 1 Responsible 'Tesyeu Approach |Comments Test
| Paragraph T B (who will perform it) e Performed
or ID No. Yes/No
- power supply 0-750V DC, 400A, oscilloscope for checking
signals from sensors 60 MHz - 7 )
7 |Test of emergency ride, test of driving at 24V OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes |
D Tests of vehicle under voltage st test track — power supply IOIWlSkoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
i 750V DC, 1000A - i RN | s - .
1 Test of switching devices and controls |0IW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes |
2 Test of driving-braking up to 20 km/hour. OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
Lo 3 |Test of operation and safety during ride OIW/Skoda (Elec & Transp) [Vehicle B  Typical conformance test - _|Test performed on manufactured vehicle Yes
4 Test of slip and anti-skid protection - sanding, sound signaling  |OIW/Skoda (Elec & Transp) |Vehicle } Typical conformance test - Test performed on manufactured vehicle Yes
5 Test of brake synergy - OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
6 Test of independent brake OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
7 Test of cabin and saloon air-conditioning OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
8 Test of driving-braking at minimal contact line voltage 500V DC  |OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
9 Test of driving-braking at maximal contact line voltage 900V DC |OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
. Test of speed recorder operation and black-box records, check of | .
10 controlling from the main panel, by means of diagnostic SW |OIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
setting of black box and card PCMCIA) - - - - .
Test of dead man circuit during ride (check of functioning and ; . .
11 setting in various traction modes) IOinSkoda (Elec & TransE) Vehicle Typical conformance test 1 Teri performed on manufactured vehicle _Yes
12 Test of emergency ride - OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test - Test performed on manufactured vehicle Yes
- 13 Test of operation of STOP buttons at minimum speed OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
14  |Test of emergency bogie brake release B OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle ~ Yes
15 Test of information system in sequence to stops announcements |OlWlSkoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
. 16 Performance of stopping distances . OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test - Test performed on manufactured vehicle Yes
17 Records of signals for measuring of compliance with type tram OIW/Skoda (Elec & Transp) |Vehicle | Typical conformance test Test performed on manufactured vehicle Yes
18 Driving test 100km, speed according to local safety specifications |OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
19 Downloacjmg o st meaheges fram;all computers, evaluation OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- and clearing of error memories - )
- laptop with test SW, thermometer, anemometer, 8-canal.
recording device , | B
- - N OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
- E Vehicle on water spraying test buck g OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
E1 :::2:3; gical teat o} ndividusi paris of theidiam beforeintenar OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
E2 ;:r(i)\rgzlete Stsstearoncompicia SUeLcar Wit rurining Scdliary IOIWISkoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
B 1 Check of closing of all lids and covers of electric devices |OIW/Skoda (Elec & Transp) |Vehicle B Typical conformance test ~ |Test performed on manufactured vehicle ~ Yes
Water spraying by testing equipment, water pressure, jet
2 placement on the whole vehicle roof area, sides and faces for OIW/Skoda (Elec & Transp) |Vehicle Typical conformance test Test performed on manufactured vehicle Yes
5 B 20minutes o
Opening of all boxes and terminals on vehicle roof in order to : g y
check waterproof tightness IOIWISkodf (_Elec & Transp) |Vehicle ) ) TprCfllrcioEfoirr:nToe test Test performed on manufactured vehicle Yes
4 Check of saloon and driver’s cabins tightness |oIwW/Skoda (Elec & Transp) |Vehicle Typical conformance test - Test performed on manufactured vehicle Yes
- 5 |Check of wiper operation |oIW/Skoda (Elec & Transp) [Vehicle Typical conformance test Test performed on manufactured vehicle Yes
[EEMEN QUALIRIGATION - ’ Design review, vehicle Customer approval before build, verify as part
TESTS e ibili - . - ! i i
o 2.1.4 |Accessibility OoIw [measurement of Functional Testing ) Ee io ADA compliance Yes
o : Design review, vehicle Customer approval before build, verify as part |-. ;
(referenced on RFFi’ i‘ncluded) _2.2.1.1 Station Platforms ) oW measurement GF Euctional Testing o Tie to ADA compliance . Yjas
Test report to Customer, limited agreed
2.22 |Right of Way Interface Design Constraints Skoda T Pastisstdata fm"? iast demonstration in Portland with approved Tie to existing fleet Limited
contract as tested in Plzen | "
_ , written test plan ) =
2.2.3 |Anticipated Climatic Conditions Skoda T Report Operational report of current fleet Tie to existing fleet Yes
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Street Car Program - Complete Testing Plan

contract as tested in Plzen

original design as built

with no changes. Report only

Test Classification | RFP_ |Description . Responsible 'Teﬂ level 3 Approach |Comments - Test
Paragraph (who will perform it) | N - - - - Performed|
or ID No. Yes/No
224 |Wayside Power Suppl OIW/Skoda T/Skoda E  |Vehicl Performance Testing with written plan e petlonnGd O NUiactIced Yelicle, facoiBgnpiR | o
e ol o i ) © ¢ P |power with variable performance allowed
= I 2.31 |Carbody Dimensions . |ow Vehicle _|First Article Variance sheet Yes
T 2.3.2 |Pantograph Dimensions Supplier/OIW Subassembly/Vehicle First Article Variance sheet Yes
233 |Wheel Dimensions Supplier/OIW _|Subassembly/Vehicle First Article Variance sheet Yes
= 234 |Truck Dimensions I Supplier/OIW __|Subassembly/Vehicle First Article - - Variance sheet Yes:
. . . . Dynamic envelope drawing, measurement, limited system -
2._3.5.2 Dynamic Envelope 7 ClW Vehicle First Article ot with fEAlSP A EAaIons B Limited
; . - y Need weight control plan and review process, do final
2.36.1 |Weights olw Vehicle B First Article vehicle weight in all conditions Yes
: - - =T : : |Need weight control plan and review process, do final
2.36.2 |Weight Balance ' OoIwW Vehicle First Article B vehicle weight in all conditions I les
e T ——— OIW / Skoda T/ Skoda E  |Bench and Vehicle First Article and Performance Testing I::‘;‘i‘\’,::ié'l‘:dlxeﬁa‘“ Bupply, but will neediiohavertiel, | e
242 |AC Power Supply |0|w / Skoda T/ Skoda E  |Bench and Vehicle First Article and Performance Testing :P&ﬂ‘i:;é‘fedlése‘?as‘ Sipply; oo stseetieSvtiedl ), B
~ 243 |Abnormal Electrical Levels o OIW / Skoda T/ Skoda E  |Bench and Vehicle First Article and Performance Testing Test performed on manufactured vehicle Yes
2.5.1 |Propulsion and Braking Assumptions OIW / Skoda T/ Skoda E  |Vehicle o First Article and Performance Testing ~ |Test performed on manufactured vehicle Yes
252 |JAcceleration Requirements OIW / Skoda T/ Skoda E  |Vehicle - First Article and Performance Testing Test performed on manufactured vehicle Yes
253 |Continuous and Balancing Speed Requirements OIW / Skoda T/ Skoda E  |Vehicle Operational report of current fleet Tie to existing fleet - Yes
; ; |ow 7 Skoda T / Skoda E / ; : ; . Critical test over full range conducted at night with safety
254 Ser\.?ce Brake Requirements Knorr Vehicle First Article and Performance Testing escorts. Detailed approved written plan required Yes
OIW / Skoda T / Skoda E / J Critical test over full range conducted at night with safety
255 |Emergency Braking Requirements Kriorr Vehicle First Article and Performance Testing escorts. Detailed approved written plan required, Part of Yes
- 2.5.4
Test report to Customer, limited agreed
256 |Wheel Spin/Slide Correction OIW / Skoda T/ Skoda E  |Vehicle demonstration in Portland with approved Tie to existing fleet Limited
[ S N written test plan
257 (erk Limits OIW / Skoda T/ Skoda E  |Vehicle First Article and Performance Testing Test performed on manufactured vehicle, critical test for Yes
[E - - i |{passenger safety
258 |Mode Change Dead Times OIW / Skoda T/ Skoda E  |Vehicle First Article and Performance Testing Measured timing test, critical test for safety certification Yes
259 |No-Motion Detection ) B Portland ~ |vehice ) B Part of performance testing with test procedure
2.5.10 |Parking Brake Portland Vehicle Part of performance testing with test procedure
; : Sub-part of performance testing with test procedure plus
2511 _ l':)u_ty Cycle Rating e Portland Vehicle s titaat
. o . _ OIW / Skoda T / Skoda E, _ _ _ : Par? of noise reductlgn program that is folloyved at the
26 Noise, Vibration and Ride Quality e Vehicle |First Article and Performance Testing design detail level. Final test conducted by independent Yes
with independent consultant o 2
- consultant providing written report -
As Part of equipment development Skoda E will provide
OIW / Skoda T/ Skoda E Part of system development following EN5021{progress report of the system type testing. Engineering
27 Electromagnetic Interference and Compatibility ith indeenaant consultelmt IBench and Vehicle 3-1. Compiles type test reports at the bench |testing is conducted on the full up vehicle and filter
P llevel, and final from full vehicle test adjustments are made. Final testing verified by
B - independent firm as part of performance testing
Dasian review: veliltie Design review, internal, with milestone review
2.8.2 |General Safety Design Requirements oW N f ! with customer. Physical verification during Critical process Yes
verification £
B - B Performance Testing
2.8.3 |Failure Induced hazards OIW / Skoda T/Skoda E  |Vehicle Performed during functional test This will be a separated and.controlled test with detailed Yes
i S - - procedure and customer whiteness .
: : Design review, vehicle : 5 : :
2.84 [Fire and Life Safety OIW / Skoda T/ Skoda E varificatior Docket 90 based materials review Report / Certification No
ol N besign SE—— - |Design review, internal, with milestone review =
2.8.5 |Safety Under Normal Operation and Maintenance Conditions OIW / Skoda T / Skoda E S oAt : with customer. Physical verification during Report / Certification Yes
— _ Performance Testing
321 \Vertical design Load Strength Requirements |OIW / Skoda T/ Skoda E Fiaat texl dala frorr! last S'.(o.da certlﬁcatlon Of. Olvé\comphying with e Past report and design check off report No
contract as tested in Plzen |original design as built
322 End Sill Compression Load OIW / Skoda T Past test data from last Skoda certification of OIW complying with the JFEA to support the values and old design to new build No
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Test Plan Chart 2 Street Car Program - Complete Testing Plan
Test Classification |  RFP  |Description Responsible ~ |Test level Approach Comments ~ Test
Paragraph (who will perform it) e Performed
or ID No. Yes/No
3.2.3 |Anti-Telescoping Load Above Floor OIW /Skoda T Past test data ”"m. last Slso_da certlflcatlon Of. OV icomplying wikh the Report for last build No
Jcontract as tested in Plzen |original design as built
< : Past test data from last Skoda certification of OIW complying with the ;
3.24 |Anti-Telescoping Load At Floor OIW / Skoda T lcontract as tested in Pizen |original design as built Report for last build No
325 |structural Shelf OIW / Skoda T Past test data from_ last Show design hasn't changed and weights are Report for last build No
Jcontract as tested in Plzen |the same
326 |Comer Post, Horizontal Load OIW / Skoda T Pestiestvala fromiast  [Showdesign hasl changed andwaights are LReport for last build No
contract as tested in Plzen |the same
328 |Anticlimber Loads OIW / Skoda T Past test data fronj last Show design hasn't changed and weights are |Report for Iast build No
contract as tested in Plzen |the same
329 |Articulation Joint Anticlimbing Loads low / skoda T Past test data from last  |Showdesign hasn't changed end weights 818 o oo o jast buikd No
contract as tested in Plzen |the same
- ) o ) . Establish worst case span, and testin a —
3.2.10 |Floor Load joIw / Skod? L Fixture test fixture state as part of material selection |Report and self certification Yes
3211 |Roof Load low / skoda T Past test data from_ last Show design hasn't changed and weights are IReport for last build No
contract as tested in Plzen |the same
3212 |side Load low / skoda T Past test data frorq last Show design hasn't changed and weights are IReport for last build No
contract as tested in Plzen |the same
- S Show design hasn't changed and weights are :
3213 |Jacking Loads [ow / Skoda T Past test data from 1ast ¢ same, do limited demo for safe jacking  |Limited test with report Limited
contract as tested in Plzen
- - and file results and report - -
3214 |Steps low / skoda T Past test data from_ last Show design hasn't changed and weights are Report for last build No
contract as tested in Plzen |the same
E:r?ttr;ecsttaiatt:sft:) drnir:a;Itzen Evaluate weight difference from past build, if
3.2.15 |Equipment Loads OIW / Skoda T / Skoda E . ’ ' lweights are more than 5%, show calculation, |Limited test with report Limited
differences to provide test |. -
: if 10% limited test
ireport from calculation
3216 |Truck Running Gear Loads OIW / Skoda T [past est cata fomlast |Showdasign hasnt.cianged andweights e |o.qm e st il No
contract as tested in Plzen |the same
- 3.2.17 |Natural Frequency OIW / Skoda T/ Skoda E  |Vehicle |Part of performance testing ) Yes |
: . : . This section with each part has a detailed plan to test
41 Operatqfs Controls OIW / Skoda T / Skoda i Vehtcli _ ) Critical part of functional testing each function in all switch placement combination Yes
~ 522 |Strength Requirements, Door Panels ~ |OIW/ Door supplier Subsystem Supplier test and certification - Yes |
523 |Weather Sealing OIwW Vehicle \Water test all cars, part of acceptance testing |Piece test Yes
5:3 Door Operation OIW / Door supplier \Vehicle Funqtlonal 1eat with eafeity and ADA Self certification Yes
- frequirements - - -
541 Bridgeplate Operation OIW / Bridgeplate supplier |Subsystem Supplier test and certification s Yes
- 542 |Bridgeplate Construction Bridgeplate supplier __ |Subsystem Supplier test and certification Report - Yes
OIW / Skoda T / Skoda E
§5 Door Operator and Bridgeplate Control Panel /Door Supplier / Bridgeplate |Vehicle Installation certification, and functional test Part of Functional test program Yes
Supplier =
OIW / Skoda T / Skoda E
56 Door Function Requirements /Door Supplier / Bridgeplate |Vehicle Part of 5.5 Part of Functional test program Yes
. B B e Supplier o . . i
OIW / Skoda T / Skoda E
57 Door Obstruction Detection /Door Supplier / Bridgeplate |Vehicle Part of 5.5 Part of Functional test program Yes
Supplier L |
58 Control Switches and Pushbuttons OIW / Skoda T/ Skoda E  |Vehicle Part of functional test and safety certification |Part of Functional test program Yes
59 Manual Door Release Mechanism OIW / Door supplier Vehicle Part of functional test and safety certification |Part of Functional test program Yes
Oregon Iron Works, Inc. Confidential 10/10/2006
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Test Plan Chart 2

Street Car Program - Complete Testing Plan

Test Classification RFP  |Description Responsible Test level ~_Approach [Comments Test
N Paragraph (who will performit) | ] Performed
or ID No. Yes/No
5.1 Interlock Requirements _|OIW / Skoda T/ Skoda E  |Vehicle First Article and Performance Testing Critical test, part of function, and safety certification Yes
| 511 Bypass Devices OIW /Skoda T/ Skoda E  [Vehicle - First Article and Performance Testing Critical test, part of function, and safety certification Yes
512  JAnnunciations E OIW / Skoda T/ Skoda E  |Vehicle First Article and Performance Testing Part of Functional test program Yes
T . ; ; : ; : Part of installation certification from supplier, and
72 Interior Lighting OIW / Light supplier R )letn_cle |First Article and Performance Testing verification of light levels per ADA Standards Yes
s A . . Vehicle and component Specification compliance for lights, and
_ 7.3 ExteTor Lighting OIW / Light supplier level liocation by design Regqrg 7 Yes
7.4 Emergency Lighting OIW / Light supplier Vehicle |Part of safety certification |Report Yes
8.2 Primary Power System 3 i OIW/Skoda Electric ~ |Vehicle Supplier & OIW test Design review, bench test, part of car system test
8.2.1 Pantograph el OIW/Supplier System & Vehicle Supplier & OIW test Pressure measurement -
83  |ac Power Supply OIW/Skoda Electric System & Vehicle Supplier & OIW test l;‘:;ﬁat:s‘:f peripimance Teating Wit teet prcedure plus
8.42 |Low Voltage Power Supply OIW/Skoda Electric System & Vehicle Supplier & OIW test S::;aat;tst:f perionnarice t=sting with teat procedure plus
. [ . . Part of performance testing with test procedure, with
) 8.4.3 Siorage Battery - IOIW System & Vehicle Supplier & Ol\{\{ test Emergency Power
8.4.4 |Emergency Power low System & Vehicle _ |Supplier & OIW test Part of performance testing with test procedure -
9.2  |Propulsion System Requirements |oiwiskoda Electric _ |System & Vehicle Supplier & OIW test System Design review with report
93  |Propulsion Equipment Thermal Capacities |O|WISkoda Electric System & Vehicle Supplier & OIW test B;’;‘;Eft Sl
9.4 Switching Line Transients OIW/Skoda Electric System & Vehicle Supplier & OIW test = Test_to S extremg congimon “f'th mTRn
fliiasil o ) - . rocedure final acceptance during pilot testing
95  |Electromagnetic Interference OIW/Skoda Electric System & Vehicle Supplier & OIW test E:ITIE;AP(? ::If_c;rsrrt:mce festing with testprocedure, witl
. ) ' Plan that details all parts provided for review includes
9.6 |Performance Characteristics 10IW/Skoda Electric System & Vehicle Supplier & OIW test bench, static, and performance testing of complete
vehicle
|9.7.1/14.5 3 Traction Motors Skoda Electric System & Vehicle Supplier & OIW test Engineering report, motor same as in fleet
B 9.7.2/14.5.4{Gear Drive |Penn Machine - System & Vehicle Supplier & OIW test Engineering report, gear drive same as in fleet
9.7.3 |Dynamic Brake Resistors Skoda Electric System & Vehicle Supplier & OIW test - Certificate, proven at bench test
10/14.6.9 [Truck Assemblies [Penn Machine System & Vehicle Supplier & OIW test Design review, truck the same design as fiset, NDT
B - e - ) Report on each truck
11 Friction Brake System |Knurr—Bremse System & Vehicle Supplier & OIW test llgzrstllg:drewew, Sippliorcomication. Sysiain ealin
s ) 12 |Communication System jow Vehicle o OIW test |Design reviews, Part of Function testing B
i 12.5 |Passenger Information System oW Venhicle OIW test |Design reviews, Part of Function testing
- 12.6  |Train-To-Wayside Communication System ow Vehicle OIW test Design reviews, Part of Function testing
1323 |Floor Covering Vendor System Supplier & OIW test |Certificate
13.2.6 |Passenger Seats - Vendor System Supplier & OIW test Design review, supplier certification
13.2.8 |Stanchions, Handrails and Windscreens Vendor System Supplier & OIW test Design review, supplier certification
|[COMPONENT QUALIFICATION | 1421 |FLAMMABILITY & SMOKE EMISSION |Components Suppliers Component at supplier _|The suppliers will submit compliance certificate Yes
i - 1422 |AC TRACTION MOTORS - [Skoda Electric Component at supplier Existing component testing performed Skoda to submit test results from existing motors Yes
(referenced on RFP - included) 14.2.3 |AC AUXILIARY MOTORS Skoda Electric Component at supplier Existing component testing performed ~ |Skoda to submit test results from existing motors Yes
TRACTION GEAR UNIT : 100 hours: Penn Machine with OIW and Skoda will set
14.2.4 |100 hours with load Penn Machine/OIW/Skoda |Component at supplier New supplier, same design, re-test up this test and decide the best site to perform the test. Yes
- gear box noise Noise: Penn Machine
14.2.5 JAUXILIARY POWER SUPPLY Skoda Electric Component at supplier Existing component testing performed Skoda to submit test results from existing components No
1426 |LOW VOLTAGE POWER SUPPLY AND BATTERY CHARGER |Skoda Electric Component at supplier  |Component testing _|S-E to perform test and provide results ~ Yes
Skoda Transportation Existing component new supplier compliant  |Skoda Transportation to provide test report; their test was
14.2.7 |TRUCK port: Component at supplier with original supplier manufacturing and/or done on Astra 03T - one end vehicle. Get from Analysis No
OIW/Penn Machine "
B process Co. results/equivalence for 2 ends car
1428 |CAR BODY STRUCTURAL TESTS Component at supplier B
Existing component new supplier compliant
14.2.8.2 |VERTICAL LOAD TEST OIW/Skoda Transportation |Component at supplier with original supplier manufacturing and/or Skoda Transportation to provide existing test report. No
- rocess e
Existing component new supplier compliant ; : : s
14.2.8.3 JCOMPRESSION LOAD TESTS OIW/Skoda Transportation |Component at supplier with original supplier manufacturing and/or o §|II Iola d‘comphance tq be ki b y Skeda existing No
process data: analysis-test correlation on existing documents
(not referenced on the RFP) Additional major components Supplier |Supplier test The specific component to be delivered fully tested Yes |

- _|C_30rr£o_nﬂt at supplier
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Test Plan Chart 2 Street Car Program - Complete Testing Plan
Test Classification RFP__ [Description o Responsible Test level ~__Approach |Comments - - Test |
B Paragraph - (who will perform it) - Performed
or ID No. Yes/No
SYSTEM QUALIFICATION | 14.3.1  JPROPULSION SYSTEM - Skoda Electric |System at supplier Supplier test B Electric propulsion system to be delivered fully tested Yes
TESTS 14.3.2 |FRICTION BRAKE SYSTEM Knorr-Bremse N System at supplier Supplier test Brake system to be delivered fully tested Yes
(referenced on RFP - included) | 14.3.3 |DOOR AND BRIDGEPLATE SYSTEM Bode/Faiveley and CTS System at supplier Supplier test Doors and bridge-plate to be delivered fully tested Yes
14.3.4 |UNITIZED HVAC SYSTEM HVAC supplier System at supplier Supplier test B HVAC system to be delivered fully tested 5 1 Yes |
(not referenced on the RFP) Additional major systems - |Supplier System at supplier Supplier test _|The specific system to be delivered fully tested Yes
VEHICLE LEVEL 1441 |WATER TIGHTNESS TEST - CAR BODY OIW/Skoda Transportation Vehicle Test at manufacturer - OIW Duplicate listing - see Typical conformance test E Yes
CONFORMANCE AND WATER TIGHTNESS TEST - Electric containers Skoda Electric |Container Test at manufacturer - Skoda Electric Duplicate listing - see Typical conformance test E Yes
|QUALIFICATION TESTS 1442 |AIR LEAKAGE - OIW/Skoda Transportation [Vehicle Test at manufacturer - OIW Yes
. OIW/Skoda Transportation )
(refeienced on RFP - included) 1443 DOOR AND BRIDGEPLATE OPERATION i land Bode/Faiveley & CTS 7$ystemi on vehtcile 7 Test at manufacturer - OIW Yes
i B 1444 |LIGHT INTENSITY OIW/Skoda Transportation |Vehicle Test at manufacturer - OIW o Yes
- - exterior and interior lights testing a R B
14.45 |NOISE AND VIBRATION OIW/Skoda Transportation |Vehicle Test at manufacturer - OIW ~ |See methods to reduce noise ~ Yes
1446 |HORN AND BELL OIW/Skoda Transportation |Vehicle Test at manufacturer - OIW B 1 Yes
1447 |ELECTROMAGNETIC COMPATIBILITY OIW/Skoda Transportation [Vehicle Test at manufacturer - OIW el Yes
SYSTEM CONFORMANCE 1451 |ELECTRICAL APPARATUS Electr!c suppliers and Stoda Systems on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
TESTS - Electric at OIW ) g s [l 7
(referenced on RFP - included) 1452 |AIR CONDITIONING UNIT HVAC supplier at OIW System on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1453 |MOTORS Skoda Electric at OIW |Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1454 |TRACTION GEAR UNITS Penn Machine at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1455 |TRACTION POWER CONTROL Skoda Electric at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1456 |INVERTER Skoda Electric at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1457 |LOW VOLTAGE POWER SUPPLY AND BATTERY CHARGER |Skoda Electric at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1458 |BATTERY Battery supplier at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
1459 |FRICTION BRAKE EQUIPMENT Knorr-Bremse at OIW Component on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
14.5.10 |JCOMMUNICATIONS SYSTEM OIW or suppliers System on vehicle Supplier test with manufacturer participation |Test/compliance report required Yes
VEHICLE STATIC 14.6.1 |VEHICLE WIRING IO]WlSkoda (Elec & Transp) |Component and/or Vehicle |Typical conformance test at manufacturer Test performed on manufactured vehicle Yes
|FENEORMANCE TESTS 14.6.1.1 |WIRING CONTINUITY CHECKS |01WISkoda (Elec & Transp) |Component and/or Vehicle |Typical conformance test at manufacturer Test performed on manufactured vehicle Yes
(referenced on RFP - included) 14.1.2 JINSULATION TESTING OIW/Skoda (Elec & Transp) |[Component and/or Vehicle |Typical conformance test at manufacturer Test performed on manufactured vehicle Yes
14.1.2.1 |INSULATION RESISTANCE TESTS OIW/Skoda (Elec & Transp) |Component and/or Vehicle [Typical conformance test at manufacturer Test performed on manufactured vehicle Yes
14.6.1.2 |INSULATION TESTING IOIWISkoda (Elec & Transp) |[Component and/or Vehicle |Typical conformance test at manufacturer |Duplicate listing - see 14.1.2 above Yes
N - insulation resistance test - B -~
14.1.2.2 |HIGH POTENTIAL TESTS JOIW/Skoda (Elec & Transp) |[Component and/or Vehicle |Typical conformance test at manufacturer Test performed on manufactured vehicle Yes
B - ground contact test and back-current connection check B e
- ground contact brushes check - - - o
OIW/Skoda Transportation .
146.2 |DOORS, BRIDGEPLATES, OPERATORS AND CONTROLS and Bode/Faiveley & CTS Systems on veﬁ[cle i Tist at manufacturer - OIW Yes
= 146.3 |AIR CONDITIONING OIW/HVAC supplier Systems on vehicle Test at manufacturer - OIW | Yes
14.6.4 |HEATING ~ |OIW/Supplier Systems on vehicle Test at manufacturer - OIW Yes
14.6.5 |HEADLIGHTS AND STOP LIGHTS OIW/Skoda Transportation |Vehicle ~ |Test at manufacturer - OIW _ Yes
146.6 |TRACTION POWER CONTROL OIW/Skoda Electric Vehicle Test at manufacturer - OIW N Yes
o 14.6.7 |BRAKES/FRICTION BRAKE |OIW/Knorr-Bremse ~ |Vehicle Test at manufacturer - OIW Yes
B 146.8 |COMMUNICATION OIW/Skoda Transportation [Vehicle Test at manufacturer- OIW - ~ Yes
14.6.9 |TRUCK QUALITY TESTING OIW/Penn Machine Systems on vehicle Test at manufacturer - OIW Yes
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Test Plan Chart 2

Street Car Program - Complete Testing Plan

Test Classification - RFP  |Description B Responsible  |Test level Approach Comments Test )
- Paragraph (who will perform it) e B B B i Performed
or ID No. Yes/No
| - 14.6.10 JWHEEL BACK-TO-BACK DISTANCE OIW/Penn Machine Vehicle Test at manufacturer - OIW Yes
- 14.6.11 |SHUNT RESISTANCE OIW/Penn Machine Vehicle Test at manufacturer - OIW L. Yes
Yes
ACCEPTANCE TESTING 1471 |FUNCTIONAL TESTS _ Si't‘{:"; i’;f:;éf';f ﬂf‘ci:; Zi”:np) Systems on vehicle Test on vehicle prir to track testing See above tests listed Yes
(referenced on RFP - included) 14.7.2 |VEHICLE PERFORMANCE TEST '3:::1\":':?::15:5: n?c;;a;%s;f ) Vehicle Test on customer's track I:;tp?;r:germ;?hoggl;ag:;?:rze?_:::;?:f%g;?;f?caﬁon Yes
o pacoaion gt adrgate OIS (E8c5 To0) v Toupatomedon maniiond oticermn | e
b Traction motor current (each truck) '&'gﬁ;?:;éff: rti:;;i{::sr?) Vehicle Test on customer's track I:rsrfpﬁ’;:gemﬁ:’hogggag:;?:?q_:s:riﬁzr %g;oc\i’f?cation Yes
[0, |Brake cylinder pressure (each truck) Iv(\)ri't‘::’ ﬁ:‘:g;éff: d?;;;{:;f) Vehicle Test on customer's track I:;tpﬁl::gemﬁ?hOSF?EQSZES#rzei:g: ;?Eceargg;?;}’f?cation Yes
B it customer paricpation [V Test on customer' track complance wih REP Section 3 Technical Spectication | Y°®
o [romcatanay cure e o i Mot bl i O S
¥ [parica apead it customer partispaton. [V st onsosiomers ik Jcomplance win RFP Sacton 2 Tecnnical Specfcaton |  Y°®
g Propulsion and braking control signals Ivoviﬁv‘;:ig:;éfr: rt?::i:-)raiir:)s:) Vehicle Test on customer's track .zs;tpfazr:;m;?nogpr;agﬂfﬁrﬂ;s:,:féz|t Osgcre?:‘i,t?cation Yes
s Jonsiota S T e e e
BRAKES it customer patcoation. |11 Teston customers rack Jeometance wih RFP Secton Teehmical Specfcatin | Y°°
o rang e Y] [Errcemsernmme | .
o e ) e Teston ustaars ok e e | s
- electromagnetic truck brake test 3{';:[ g’;?::éf:: rt?t‘:i:;atirésnp) Vehicle Test on customer's track Iss:pllaiz:ﬁgmv;?hog Fn;ag:‘f;icot{:lrze:gr;g::i:g]t %s;?:\:f?ca fii Yes
e & e e Teson ustamers tac Ko iyt S
e | 14.7.3 OPERA'I_'I_O_N_AI_. TESTING gllt\:'svfz?;?:;éﬂ)e: ﬂ?;;;atir?np) Vehicle Test on customer's _track Teistperformed on manufactured vehicle _ Yes
Page 184
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OIW Portland Prototype Street Car Program - Preliminary Test Schedule
2007 2008

oD o Task Name Duration Start Finish Predecessors Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul |/Aug Sep Oct Nov Dec Jan |Feb Mar |Apr May Jun | Jul Aug
1 %

2 | Notice to Proceed 0 wks Fri 1/5/07 Fri 1/5/07 ’ 115
3 | Design reviews process 22 wks Wed 1/31/07 Tue 7/3/07 .

4 Design approval process 26wks  Wed 2/14/07  Tue 8/14/07 3SS+2 wks

5 |E4 Prototype build 39 wks Tue 6/5/07 Mon 3/3/08

6 = Material and components certification documentation submittal (suppliers) 28 wks Tue 1/30/07 Mon 8/13/07

g Components/systems fabrication. Qualification testing - test reports (suppliers) 310 days Mon 10/16/06 Fri 12/21/07

__ = ectrical traction system and components wks on ri 6/22/07
Electrical t d 36 wk Mon 10/16/06 Fri 6/

9 Truck assembly 39 wks Fri 1/5/07 Thu 10/4/07

10 E Doors and bridgeplates 26 wks Fri 1/5/07 Thu 7/5/07 |

| HVAC 24 wks Fri1/507  Thu 6/21/07 I

12 E Brakes 39 wks Fri 1/5/07 Thu 10/4/07

13 |[= Pantograph 24 wks Fri 1/5/07 Thu 6/21/07

14 E Electrical system - vehicle integration 36 wks Mon 10/16/06 Fri 6/22/07

15 | }3 Miscellaneous electrical/others 30 wks Mon 5/28/07 Fri 12/21/07

16 E Manufacturer conformance (checking and tests) 36 wks Mon 8/13/07 Fri 4/18/08
17 = Design Qualification tests 17.4wks  Thu 12/20/07 Fri 4/18/08 ‘

18 [ System conformance tests 15 wks Mon 1/7/08 Fri 4/18/08

19 E Vehicle level qualification tests 7 wks Mon 3/3/08 Fri 4/18/08

20 = Vehicle static conformance tests 3 wks Mon 4/21/08 Fri 5/9/08

21| Move to the current Portland track 1wk Mon 5/12/08 Fri5/16/08 20

22 | Functional testing with the customer 1 wk Mon 5/19/08 Fri 5/23/08 21

23 Acceptance testing 4 wks Mon 5/26/08 Fri 6/20/08 22

24 Approval 2 wks Mon 6/23/08 Fri 7/4/08 23

25 Operational testing start 0 wks Fri 7/4/08 Fri 7/4/08 24

10/12/06
o
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Test Plan Chart 1

10T3

Test Matrix

DESIGN SYSTEM COMPONENT
Nig.| SEETIGATION DESCRIPTION TESTING METHODS QUALIFICATION | QUALIFICATION |QUALIFICATION| CONFORMANCE | ACCEPTANCE | reqr g1 NOTES DURATION
SECTION TEST TEST
TEST TEST TEST
1 214 [Accessibity v v v OIW Design Review 2 hours
2 2.2 Operating Environment v Portland Customer witness 1 day
3 23 \Vehicle Dimensions and Weights v v Customer witness, during customer performance testing 2 days
4 2.31 Carbody Dimensions v v v ow Quality Report with variable data 1 day
5 232 Pantograph v v v Vendor Design review 0
6 233 Wheel Dimensions v v Vendor Design review 0
7 234 Truck Dimensions v v v OIwW Design reviews, physical measurement verification 1 hour
8 235 Clearance Requirements v v - ow Coordinate with section 10 1 day
9 236.2 \Weight Balance v v v OoIw Customer witness 2 days
10 241 Low Voltage Power Supply v OIwW Unit testing part of bench test 2 hours
11 242 AC Power Supply v ow Unit testing part of bench test 2 hours
12 243 IAbnormal Electrical Levels v ow Unit testing part of bench test 2 hours
13 2.51 Propulsion and Braking Requirements v v Portland Part of performance testing with test procedure 1 week
14 252 Acceleration Requirements v Portland Part of performance testing with test procedure with 13
15 253 Caninuows 8 Balanaing Speed v v Portiand Part of performance testing with test procedure with 13
Requirements
16 254 Service Brake Requirements v Portland Part of performance testing with test procedure with 13
17 2.5.5 Emergency Braking Requirements v v Portland Part of performance testing with test procedure with 13
18 256 Wheel Spin/Slide Correction v v Portland Part of performance testing with test procedure with 13
19 2.57 Jerk Limits v v Portland Part of performance testing with test procedure with 13
20 258 Mode Change Dead Times v v Portland Part of performance testing with test procedure with 13
21 259 No-Motion Detection v v Portland Part of performance testing with test procedure with 13
22 2.5.10 Parking Brake v v Portland Part of performance testing with test procedure with 13
23 2511 Duty Cycle Rating v o . " S— Part of performance testing with test procedure plus with 13
bench tests
24 262 Interior Noise v v Portland Sub-part of performance testing with test procedure 3 days
25 26.3 Wayside Noise Limits v v Portland Sub-part of performance testing with test procedure with 26
26 26.4 Vibration Generation v v Portland Sub-part of performance testing with test procedure 2 days
27 265 Vibration and Impact Loads v v v Portland Sub-part of performance testing with test procedure with 28
28 27 Electroma_gnetic Interference and vle i . Portland Sub-part of performance testing with test procedure plus 2 days
Compatibility bench test
29 2.8.2 General Safety Design Reguirements v v ow Design review with reports of study 0
30 283 Failure Induced Hazards v v v ow Part of detailed function testing 2 days
31 284 Fire and Life Safety v |v v ow Design review with reports of study 0
32 285 Saf_ety Under Norm.all Operating and 0 g > y oW Design review with reports of study, inspection by 4 hours
Maintenance Conditions customer
33 3 Car Body each sub-point to be addressed v v ow iﬁiﬂ PN o past dasion, S surmant Sesiorrwith gast 0
34 4.1 Operator's Controls v v |wv v ow Critical part of detailed Function Testing 3 days
35 5.2.2 Door Strength Requirements v v Supplier Report from supplier test data on file at supplier 0
36 523 Door Weather Sealing v v ow Part of water testing 4 hours
37 542 Bridgeplate Construction v v Supplier Report from supplier test data on file at supplier 0
38 5.6 Door Functional Requirements v v v ow Part of Functional testing with specific test report, safety 4 hours
39 5.7 Door Obstruction Detection v v v oW Part of Functional testing with specific test report, safety 2 hours
40 5.8 Control Switches and Pushbuttons v v oW Part of Functional testing with specific test report, safety 4 hours
41 5.9 Manual Door Release Mechanism v v oW Part of Functional testing with specific test report, safety 1 hour
42 5.10. Interlock Requirements v v ow Part of Functional testing with specific test report, safety 4 hours
43 811 Bypass Devices v v ow Part of Functional testing with specific test report, safety 4 hours
44 512 Annunciations v v ow Part of Functional testing with specific test report, safety 4 hours
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10T3

Test Matrix

DESIGN SYSTEM COMPONENT
Mo, | SPESIFICATION DESCRIPTION TESTING METHODS QUALIFICATION | QUALIFICATION | QUALIFICATION| CONFORMANCE |ACCEPTANCE| - ypqr g NOTES DURATION
SECTION TEST TEST
TEST TEST TEST
45 72 Ifarior Lighiting o v 1y . . omw gllz‘l}vcar certification test of light intensity by supplier with 1 day
46 7.3 Exterior Lighting v | v v v ow Part of Functional testing with specific test report, safety 2 hours
47 7.4 Emergency Lighting v v ow Part of Functional testing with specific test report, safety 1 hour
48 8.2 Primary Power System v v v ow Design review, bench test, part of car system test 4 hours
49 8.2.1 Pantograph v olw Pressure measurement 4 hours
50 83 AC Power Supply v le . " u ow g::;zatretsc;f performance testing with test procedure plus Aiciie
51 8.42 Low Voltage Power Supply v |y " 5 J oW E‘:::(—zgatretsc;f performance testing with test procedure plus 4 higiive
Part of performance testing with test procedure, with
52 8.4.3 Storage Battery v v v v ow Emergency Power 0
53 8.44 Emergency Power v v oW Part of performance testing with test procedure 4 hours
54 9.2 Propulsion System Requirements v v ow System Design review with report 0
55 9.3 Propulsion Equipment Thermal Capacities v v v v Skoda E;':::jlre:t o simulate extreme: candition with writien 0
g ; ; Bench Test to simulate extreme condition with written
56 9.4 Switching Line Transients v v | v v v Skoda procedure final acceptance during pilot testing 2 hours
. Part of performance testing with test procedure, with
57 9.5 Electromagnetic Interference v | v v v Skoda EMIEMC Tests 0
S Plan that details all parts provided for review includes
58 9.6 Performance Characteristics 1 M § v v Skoda bench, static, and performance testing of complete vehicle
59| 9.7.1/14.53 |[Traction Motors v Skoda Electric Engineering report, motor same as in fleet 0
60| 9.7.2/1454 |[Gear Drive v Penn Machine Engineering report, gear drive same as in fleet 0
61 9.7.3 Dynamic Brake Resistors v | v v v Skoda Electric Certificate, proven at bench test 0
62 10/14.6.9 Trick Assemiblies v G y Penn Machine Design review, truck the same design as fleet, NDT 0
Report on each truck
63 1 Friction Brake System v |~ v v v v Knorr-Bremse Esillg:;ewew, supplier certfication, system test in 1 week
64 12 Communication System v v oW Design reviews, Part of Function testing 2 days
65 12.5 Passenger Information System v v ow Design reviews, Part of Function testing 4 hours
66 12,6 Train-To-Wayside Communication System v v oW Design reviews, Part of Function testing 4 hours
67 13.2.3 Floor Covering Supplier Certificate 0
68 13.2.6 Passenger Seats Supplier Design review, supplier certification 0
69 13.2.8 Stanchions, Handrails and Windscreens Supplier Design review, supplier certification 0
System Conformance Tests
1 14.6.1.1 Wiring Continuity Checks v v ow On-Going part of production with written process 3 days
2 | 141.2/146.1.2 |Insulation Testing v v ow On-Going part of production with written process 4 hours
3 14.1.21 Insulation Resistance Testing v v ow On-Going part of production with written process 2 hours
4 14.1.2.2 High Potential Tests v v ow On-Going part of production with written process 4 hours
5 14.5.1 Electrical Apparatus . y oW On—Qomg part of production with written process, system 2 days
function process
6 1452 Air Conditioning Unit " r y oW Run in doors‘at the OIW facility with supplier support, 2 days
system function process
7 14.55/146.6 |Tractive Power Control v v Portland F’art_of pesformance festing with fonmal tisst plam part of 1 week
section 2.5
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10T3 Test Matrix

DESIGN SYSTEM COMPONENT
jio, | SFECIFICATION DESCRIPTION TESTING METHODS QUALIFICATION | QUALIFICATION | QUALIFICATION| CONFORMANCE | ACCEPTANCE|  rpor gy NOTES DURATION
SECTION TEST TEST
TEST TEST TEST
Part of performance testing with formal test plan part of
8 1456 Inverter v Y Rortind section 2.5 0
Low Voltage Power Supply and Battery Part of performance testing with formal test plan part of
9 1457 | e v v i section 2.4.1 A
10 146.7 Friction Brake v v ow Static Test record pressure 1 day
1 14.6.10 Wheel Back to Back Distance v v ow Quality report by serial number 0
12 14.6.11 Shunt Resistance v v oIw Quality report by serial number with variable data 1 hour
. History Book of all reports, plus system function on
13 14.7.1 Functional tests v v Portland cusiomars rail 3 days
] History Book of all reports, plus system performance
14 14.7.2 Vehicle Performance Test v v Portland SR e e 2 weeks
) ) History Book of all reports, plus customer operation with
15 14.7.3 Operational Testing v v Portland support on customer's rail 3 months
Component Qualification Tests
1 14.2.1 Flammability & Smoke Emission @ [w ] v v " Suppliers PatLol proeurRart: anc sholiwering process; mataral 0
compliance report with design reviews
2 14.2.2 AC Traction Motors v v Skoda Same motor as past supply 0
o Internal engineering review, with test report from
3 1423 AC Auxiliary Motors v i N Shoda Suppliers, and Skoda compliance with 9.7.1 9
& 14.2.4 Traction Gear Unit v | v v Penn Mach \Vendor supply or certification of US supplier with 9.7.2 0
- Same as past design, part of bench test, record at
5 1425 Auxiliary Power Supply v v Skoda/OIW finction test, part of section 8.3 2 days
Low Voltage Power Supply and Battery Same as past design, part of bench test, record at
0 152% Charger ¥ ¥ Skoda/OIW function test, part of section 8.4.2 g
7 1427 Truck v . Penn/OIW Desi.gn review, truck the same design as fleet, with 0
section 10
8 14.2.8 Structural Tests, work with section 3 v v Skoda/OIW Desigh evew w'th et regiofia showing compligce i 0
past Portland design
: Fixture test at supplier, supplier certification of installation,
9 14.3.3/14.6.2 |Door and Bridgeplate System v | v v v Skoda/OIW limited function test, work with section 5
10 14.3.4/14.6.3/ Unitized HVAC System " g ow Local testing planned to demonstrate Compliance in the -
14.6.4 Portland area
11 14.6.5 Headlights and Stop Lights v v ow Part of function testing 1 hour
System Qualification Tests
1 14.3.1 Propulsion System, with section 9 v | v v v Skoda/OIW Benph t_ested sy=iaiiat foliowed By TE car pediaimance 2 weeks
testing in Portland
Knorr to approve installation and support performance
2 14.3.2 Friction Brake System v | v v v v Knorr/OIW testing in Portland past system weights submitted as 1 week
reference to support shorter test cycle, part of 14.5.9
3 14.4.1 Water tightness Test v v oIwW Ongoing each car set 2 days
4 14.4.2 Air Leakage v v ow First Car set 2 days
S 14.4.3 Door and Bridgeplate Operation v v ow Part of whole system function 4 hours 4 hours
6 14.4.4 Light Intensity v | v v olw Supplier run test work with section 7.2 1 day
7 14.4.5 Noise and Vibration v v olw Running test at night with section 2.6.2 3 days
8 14.4.6 Horn and Bell v v ow Ongoing each car set 1 hour
9 14.4.7 Electromagnetic Compatibility v v Portland Full car test, part of section 9.5 3 days
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