
MxV Rail on the Move

Kari Gonzales

President & CEO, MxV Rail (formerly TTCI)

Quality Assurance Conference

April 12, 2022



FRA

names

successor 

for TTC

Buildings for 

HQ and labs 

acquired at 

Pueblo

Industrial 

Park

TTCI Board 

approves 

relocation 

of on-track 

testing 

services

TTCI Board 

approves 

location for

reimagined 

SERTC 

campus

TTCI 

breaks 

ground at 

PuebloPlex

New 

company 

name 

MxV Rail 

debuts 

at  AAR 

Research 

Review

Operations

to commence 

at new multi-

campus facility 

at Pueblo and 

PuebloPlex 

sites 

S
E

P
T

E
M

B
E

R
 2

0
2
2

M
A

R
C

H
 2

0
2
2

F
IR

S
T

 Q
U

A
R

T
E

R
 2

0
2

2

S
E

P
T

E
M

B
E

R
  
2

0
2

1

J
U

N
E

  
2
0
2
1

A
P

R
IL

  
2
0
2
1

M
A

R
C

H
 2

0
2

1
Moving Forward



MxV Rail is a wholly owned subsidiary of the Association of American Railroads© 2022



OUR VALUESM x V R A I L
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Rigor
Purpose

Momentum
Insight

Teamwork



Team MxV Rail
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TESTING CONSULTING TRAINING STANDARDS RESEARCH



Industry-Owned, Independently Operated
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Unlocking Momentum



Value Proposition

Team
Retaining top industry talent in engineering, 
operations, technical standards, and training

Focus on Industry Initiatives
Building on our legacy of excellence to provide 
insightful solutions to key industry challenges

Independence
Ability to provide unbiased assessments of 
technology and performance 
Secure environment, no third-party oversight, and 
ability to protect industry and client Intellectual 
Property and Confidentiality 

Strategic Investments
Ability to prioritize and direct investments toward 
industry-impacting activities 

Cost
New infrastructure combined with a smaller 
footprint results in more output for less cost



Outdoor Storage 

(Multiple Locations)

Vehicle Maintenance 

(short-term option)

Training Classrooms, 

Customer, and Craft 

Office Space

Maintenance Facility 

(short-term option)

Storage Igloos

Heavy Duty 

Maintenance Facility

Machine Shop 

(Building 522)

Impact Track

On-Track 

Testing Facilities

PuebloPlex –Testing Services, 
Customer Space & SERTC

SERTC



PuebloPlex - Track 
Infrastructure

• 5.8 mi.
• Class 6 track
• 110 mph tangent
• 65-69 mph curves
• 6-in. superelevation
• 2° 41 ft. to 3°

• 2.15 mi.
• Curves of 3, 4, 5, 7.5, 10, & 12 

degrees
• 34 mph

• 3.3 miles, 2.8 mi. main loop
• Self-contained
• Two loops:

− Mainline outer loop
− Mainline with bypass

• Siding to HSL

• 3.4 mi

• 75 mph through perturbed test zones

• Pitch & Bounce, Twist & Roll, Yaw & Sway

Curving 
Performance 

Track

FAST Loop

Suspension 
Resonance Track

High Speed Loop



Laboratory and Headquarters

Metallurgy 
Lab

Industry support
testing equipment 

& storage

Damage Prevention & 
Loading testing

Rolling Contact 
Fatigue Simulator

660 Load Frame & 
Small test machines

Instrumentation, 
Calibration Lab & 

Loan Pool

Laboratory Facility (350 Keeler) – 70,000 sq ft.

Headquarters (442 Keeler) – 45, 000 sq ft



Timeline
2022 Q1 2022 Q2 2022 Q3 2022 Q4 2023 Q1 2023 Q2 2023 Q3+

Laboratories 

Training & Customer Facilities

Heavy Duty Maintenance Facility (HDMF)

High Speed Loop

FAST Loop

Curving Performance & 
Suspension Resonance Test Tracks

Impact Track

Machine Weld Shop

Maintenance Facility (Short-term 
Alternative)

Outdoor Storage

Timeline

Completion

East Side

Designs
Order Building

Foundation 
Install Building

Designs

Materials

Construction

West Side

Designs Complete

Construction

Designs Complete

Construction

5 mph

Renovations Complete 

Upgrades Complete

Available

12 mph
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Research



AAR Strategic Research Initiative Program

Program Design & 

Approval Process

• Driven by industry input

• Safety and operational trends 

considered

• Projects/budgets approved by:
▪ AAR Research Committee

▪ AAR Safety and Operations 

Management Committee (SOMC)

▪ AAR Board of Directors

Safety 

Reduce track and equipment-

related derailments 

Reliability 

Reduce/eliminate service 

interruptions

Efficiency 

Increase productivity, reduce costs

Build Exemplary Teams and Facilities

Empower Science-Based Solutions

• Identify and evaluate technologies

• Demonstrate understanding of root 

causes

• Support implementation

• Communicate findings
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SRI Program Focus Areas

Infrastructure 
System Research

• Rail

• Welding

• Substructure

• Ties and fasteners

• Bridges

• Track buckling

• Special trackwork

Mechanical 
Systems Research

• Bearing

• Wheelsets

• Brake systems

• Draft & coupling systems

• Car & truck systems

Operations 
Systems Research

• Train dynamics

• Train control

• Automated train operations

• Signaling systems

• Communication systems

Cross Cutting 
Initiatives

• Facility for Accelerated 
Service Testing (FAST)

• Revenue service testing 

• Inspection systems

• Mechanics & materials

• Predictive analytics

• University affiliated 
laboratories

• International cooperative 
research

• Technology transfer and 
safety data analysis
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SRI Technology Assessment and Implementation
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Development Implementation

The SRI “Bridge”

Technology Readiness Level (TRL)
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Revenue Service HAL Test Implementation
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Non-Destructive
Evaluation

Research
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Overview

• Track & Rolling Stock NDE Research

− Background

− Rail NDE research

• Electro-magnetic field imaging (EMFI)

• Non-contact joint bar inspection

• Wheel NDE research

− Defective wheel inspection technology

− Cracked wheel inspection technology

• Axle NDE research

− Eddy current cracked axle inspection

• Bearing NDE research

− Eddy current array (ECA) 

bearing inspection

Overview
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• Zero broken rail, wheel, 

axle, and bearing-related 

derailments

• Flaw detection and 

characterization over wide 

range of conditions

• Facilitate development of 

validated next generation 

in-motion inspection & 

detection systems



Operations 
SystemsCommunications & 

Train Control
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The Evolution of Train Control
• To support interoperable PTC, the 

industry has developed:
− A federated communications network

− Standard messaging, data, and segment interfaces

− A system that provides movement authority, bulletin,

and speed limit enforcement

• Opportunities to leverage these 

developments:
− Enhancements to increase capacity and 

reduce train delay

− Foundation for development or integration of 

other technologies enhancing operational safety 

and efficiency



Communications & Train Control (C&TC) at MxV Rail

Projects and Capabilities
• Solving critical train control issues

• Train control performance analysis

• Interoperability testing

• RF communications design/analysis

• Requirement specification

• Lifecycle Management Support 

• Development/testing of new technologies

• Railway capacity analysis

• RF Coordination

• Training

Research Systems 

Engineering

TestingSimulation &

Modeling
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What is Automated Train Operation (ATO)?

Train automation is the fusion of multiple existing and emerging 
railway systems to automate train operation functions.

Train automation level is driven by capability of constituent systems
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PTC Tools to Support 
New Technology

• Evolution requires supporting 

infrastructure
− Lifecycle management

− Monitoring and troubleshooting

− Communications system planning

− Analysis and testing of new 

features and functions

• Interoperability requires joint 

industry tools and capabilities
− Enabler for successful evolution of 

train control technology
©2022 - 25



Emerging 
Technology

Partnerships
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SwissPod Technologies
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Parallel Systems
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AAR Quality Assurance Auditor’s Conference

April 12, 2022

Railway Supply Institute

Lee Verhey – Director of Regulatory & Industry Affairs



Who We Are

Our 150+ member companies 
represent the broad span of 
the rail supply industry 
including:

• Locomotive & railcar 
builders and owners

• Component suppliers

• Maintenance of way 
equipment builders and 
suppliers

• Communications, signal & 
train control suppliers

• Advanced technology 
companies



Committees

Committee on Tank Cars

Bill Constantino, President of North American Leasing , UTLX – Chair

John Byrne, RSI Staff Consultant

• Executive Committee comprised of Executive Leadership of 7 RSI Companies in the railcar 

supply industry that built 95% of the tank cars in North America and own 73%.

• The RSI’s Technical Subcommittee works with it Associate Members to advance industry 

standards that promote safety in the most efficient manner.

• Subcommittee members include technical and engineering leadership. There are 3 seats from 

CTC that sit on the AAR Tank Car Committee. This committee works closely with the AAR 

Executive Director of Tank Car Safety (Ken Dorsey) to advance engineering and design efforts 

to promote the advancement of tank car safety.



Committees

American Rail Car Institute

Kevin Poet, EVP, Operations & Support Services, Trinity Rail – Chair

Lee Verhey, RSI Staff Consultant

• Executive Committee comprised of executive leadership from the freight railcar 

manufacturers. Quarterly data on manufacturing including orders, backlog, and 

deliveries are available through annual licensing subscriptions.

• Engineering & Design Subcommittee

• Subcommittee meets at least twice per year and works closely with the AAR 

Equipment Engineering Committee to address railcar design issues and 

improvements. Comprised mostly of railcar manufacturing and repair suppliers’ 

engineering personnel. Additionally, supports edits and changes to the AAR 

MSRP’s for technical design criteria and testing.



Committees

Equipment Leasing Committee

Terry Heidkamp, Vice President, Government and Industry Affairs, GATX Corporation - Chair

Lee Verhey, RSI Staff Consultant

• Leasing companies from railcar manufacturers, financial institutions (i.e. Wells Fargo, Mitsui,

SMBC, etc.) and private rail car owners.

• Committee meets every other month to address industry and regulatory changes, rules, etc.,

that impact railcar operations and ownership. The committee works closely with the AAR and

FRA to collaborate on important issues that impact the safe design and improvement of rail cars.

Acts on behalf of car owners to communicate to Congressional committees concerns and issues

related to the safe and efficient operation of railcars.



Committees
Quality Assurance Committee

Donna Jacobi, Manager, Quality Systems Amsted Rail Company, Inc. - Chair

Lee Verhey, RSI Staff Consultant

• Four Technical Advisory Groups (TAG’s)

• Regulatory TAG – Tom DeLafosse, Salco Products, Chair

Works with AAR, FRA, industry leadership to address regulatory issues affecting the rail 

supply industry.

• Education TAG – Dave Ronzani, AllTranstek, Chair

Develops educational materials, presentations, modules, etc. for training online and at 

RSI Conferences.

• M-1003 TAG – Collaborates with AAR QAC to review and create improvements to the AAR 

Quality Assurance Standard.

• Newsletter TAG – Gary Alderson & Alfredo Ricardo, AllTransTek, Co-Chairs

Coordinates with industry quality professionals to communicate current events affecting 

the railcar supply industry.



Current Efforts
• Collaborating with the AAR QAC to rewrite M-1003

• Supporting and cost sharing “crude by rail” testing of a crude oil tank car (expected to be

completed this year)

• Railcar weld joint testing (currently on hold to focus on crude by rail testing.

• Resumed the Freight Car Fatigue Task Force (FCFTF) efforts with AAR

• RSI-100 – Voluntary Industry Best Practice developed by a RSI-CTC task force to create a

standard for the component certification of tank car products that do not have a required technical

certification. Addresses FRA and industry concerns related to objective evidence of product

compliance to quality assurance specification and design requirements.

• Preparing training content for workshops at the RSI Conference in Fort Worth, October 2022

• Complete rewrite of Appendix D of the AAR Field Manual. The rewrite includes new part

qualification codes that will give repair shops and car owners more discreet data for tracking

maintenance costs and component reliability. Appendix D will be referenced in the Field Manual

when the new document is released and the full document content and associated part qualifier

code tables will be available for download from Railinc.



Current Efforts
• Committee on Tank Cars –

• Last year the RSICTC TSC (RSI-Committee on Tank Cars, Technical Sub Committee) created

a Technical Advisory Group consisting of subject matter experts in Inspection, Welding,

Coatings and Materials.

• The TAG is working on developing an industry best practice on how to determine the reliability

and sensitivity of different nondestructive inspection performed on tank cars.

• The TSC is also developing an industry best practice on how to perform product reliability

analysis on tank car service equipment and coatings. This practice will include definitions, data

collection requirements and guidelines on performing reliability analysis to support qualification

intervals.

• Other projects underway are focused on simplifying and streamlining DOT tank car tank and

component design approvals.



RSI Collaboration

RSI today represents the “Voice of the Rail Supply Industry”. RSI leadership and its members

strive to work hand in hand with the rail industry and regulatory leadership to promote the most

safe and efficient transportation of goods by rail. RSI members include many of the industry railcar

and rail car component design and technical experts. It is through these historical collaborative

efforts that transportation by rail of goods remains the safest, most cost effective, and

environmentally responsible mode of transportation today and in the future. RSI stands ready to

work with the AAR and its staff to sustain and advance the future of rail transportation.



AAR Quality Auditors and Industry 

Conference 
April 12-14, 2022

Fort Worth, Texas
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Failure Modes and Effect 
Analysis

Tony Sultana
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Tools Covered in the Presentation

• Failure Modes and Effect Analysis (FMEA)

– What it is, when and how to use an FMEA

• Cause-and-Effect Diagram (aka Fishbone Diagram)

– What it is and when and how to use one

• The FMEA and Fishbone diagram are typically used on a 
process, product or service (PPS)
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Failure Modes and Effect Analysis
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Failure Modes and Effect Analysis (FMEA)

• FMEA is a process to systematically identify potential problems 
before they occur.
– Failure modes are the ways in which something might fail
– Effect analysis is a study of the consequences of failures

• When to use an FMEA
– Analyzing failures in an existing PPS (process, product, service)
– Evaluating a containment plan as a temporary fix of a corrective 

action
– A PPS is being designed or redesigned
– Anytime a review of potential risks is desired
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Steps for performing an FMEA

1. Review the PPS.

2. Determine the failure modes.

3. List one or more potential effects for each failure mode. Answer the 
question: “If the failure occurs, what are the consequences?

4. Identify potential causes of the failure modes.

5. List current controls to prevent or detect a failure mode.

6. Ranking each failure mode
– Assign Severity, Occurrence, and Detection factors.
– Calculate RPN.  Prioritize RPNs from High to Low.  Identify the top 

issues, those with high RPNs.

7. Determine preventive or remedial actions, especially for high-priority 
issues.

8. Recalculate RPN after actions have been implemented.
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Process FMEA

• For the step in the process with the failure, list the failure mode, its effects, 
potential causes and any controls currently in place
– Note if a control is active, identify why the control did not prevent the current failure?

Process Step
Potential Failure 

Mode

Potential Failure 

Effects

S
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V

Potential 

Causes

O

C

C

Current Process 

Controls

D

E

T

R

P

N

What is the 

process step? 

In what ways can 

step go wrong? 

(Process fail to 

meet 

requirements)

What is the impact? 

customer requirements 

or internal 

requirements?
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FMEA Ratings for 
Severity, Occurrence and Detectability

• Each of SEV, 
OCC and DET 
use values of 
1 to 10 and 
multiply together 
for a range of 1 
to 1000.

• Ratings apply to 
all types of 
FMEA’s.

RATING DEGREE OF SEVERITY

Frequency

(1 in X)

Detection

Certainty

1
Customer will not notice the adverse 

effect or it is insignificant

Likelihood of occurrence is 

remote
1,000,000

Sure that the potential failure will be found or 

prevented before reaching the next customer
100%

2

Customer will probably experience slight 

annoyance

Low failure rate with 

supporting documentation 20,000

Almost certain that the potential failure will be 

found or prevented before reaching the next 

customer

99%

3

Customer will experience annoyance due 

to the slight degradation of performance

Low failure rate without 

supporting documentation 5,000

Low likelihood that the potential failure will reach 

the next customer undetected 95

4
Customer dissatisfaction due to reduced 

performance

Occasional failures
2,000

Controls may detect or prevent the potential 

failure from reaching the next customer
90

5

Customer is made uncomfortable or their 

productivity is reduced by the continued 

degradation of the effect

Relatively moderate failure 

rate with supporting 

documentation

500

Moderate likelihood that the potential failure will 

reach the next customer 85

6

Warranty repair or significant 

manufacturing or assembly complaint

Moderate failure rate 

without supporting 

documentation

100

Controls are unlikely to detect or prevent the 

potential failure from reaching the next customer 80

7

High degree of customer dissatisfaction 

due to component failure without 

complete loss of function.  Productivity 

impacted by high scrap or rework levels.

Relatively high failure rate 

with supporting 

documentation
50

Poor likelihood that the potential failure will be 

detected or prevented before reaching the next 

customer
70

8

Very high degree of dissatisfaction due to 

the loss of function without a negative 

impact on safety or governmental 

regulations

High failure rate without 

supporting documentation
20

Very poor likelihood that the potential failure will 

be detected or prevented before reaching the 

next customer
60

9

Customer endangered due to the adverse 

effect on safe system performance with 

warning before failure or violation of 

governmental regulations

Failure is almost certain 

based on warranty data or 

significant design verification 

(DV) testing

10

Current controls probably will not even detect the 

potential failure
50

10

Customer endangered due to the adverse 

effect on safe system performance 

without warning before failure or violation 

of governmental regulations

Assured of failure based on 

warranty data or significant 

DV testing 2

Absolute certainty that the current controls will 

not detect the potential failure

< 50

PROBABILITY OF OCCURRENCE ABILITY TO DETECT
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Design FMEA

• The Design FMEA is structured the same, but the 
questions are specific to design instead of processes.

Product

Function

Potential Failure 

Mode

Potential Failure 

Effects

S

E

V

Potential Causes

O

C

C

Current Process Controls

D

E

T

R

P

N

What is the 

process 

step? 

In what ways can the 

Component, Subsystem 

or System potentially 

fail to meet the Design 

Intent ?

What is the impact on 

the step? customer 

requirements or internal 

requirements?
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and/or failure 
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failure mode
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What are the Existing Controls & 
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Mathemat.Calcs) that prevent 
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Process FMEA Example

• For the step in the process with the failure, list the failure mode, its effects, 
potential causes and any controls currently in place
– Note if a control is active, identify why the control did not prevent the current failure?

Process Step
Potential Failure 

Mode

Potential Failure 

Effects

S

E

V

Potential 

Causes

O

C

C

Current Process 

Controls

D

E

T

R

P

N

What is the 

process step? 

In what ways can 

step go wrong? 

(Process fail to 

meet 

requirements)

What is the impact? 

customer requirements 

or internal 

requirements?
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controls that either 

prevent the failure 

mode from occurring 
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occur? H
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QA 
inspection 
missed low 
brinell
hardness of 
part

Part fails 
MSRP 
requirements

Hardness 
not 
checked 
with each 
heat/ingot

Purity and 
temperature 
checks made 
during 
production

8 3 5 120
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Cause-and-Effect
Fishbone Diagram
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Fishbone Diagram

• A brainstorming tool to 
identify all possible 
causes related to a 
problem or condition 

• Advantages over an 
FMEA or process map
– Easy layout
– Focuses on “WHY” 

things happen, rather 
than on how the 
process operates

– Drives toward root 
causes

Effect

Environment

Measurement

Methods

Material

Machines

Personnel

Cause-and-Effect (Fishbone)
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Using a Fishbone Diagram

• Build the basic tree with its six general potential causes

• Add sub-branches by asking “Why or how could this negatively 
affect the process or design?”

• Update the display of potential causes and consider other 
general causes or deeper sub-branches

• A fishbone diagram may identify a clear problem that may 
cause the effect
– When a solution is not apparent, an FMEA, modeling, 

component testing, or experimental design may be needed.
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Fishbone Diagram

Effect

Environment

Measurement

Methods

Material

Machines

Personnel

Cause-and-Effect (Fishbone)

Calibrations

Shift differences

Pre-heating

Purity

Quality

Pump failure

Outside storage
RPM variance

3rd shift



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!



AAR Quality Auditors and Industry 

Conference 
April 12-14, 2022

Fort Worth, Texas
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AAR / TTCI Resources  

Michael Anderson 

Compliance Manager

BNSF Railway 
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Agenda 

AAR Technical Services & Resources 

• Field Manual Gage Use Videos

• Field Manual Rule 1 Publications 

• AAR Publications
– MSRP’s
– Circular Letters  

• Quality Assurance Committee Web Page 
– M-1003 QA Registry 
– Frequently Asked Questions (FAQ) 
– QAPE Link 
– Chapter 7 Nonconformance
– Training  

• AAR Contacts  
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AAR Technical Services & Resources 
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Main TTCI Weblink: https://www.ttci.tech/
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https://www.ttci.tech/aar-services-overview
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https://www.ttci.tech/aar-services-overview
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https://aar.com/standards/mid-index.html
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Field Manual Gage Use Videos
• https://aar.com/standards/Field_Manual_Gage_Use_Demonstration_Videos.html

https://aar.com/standards/Field_Manual_Gage_Use_Demonstration_Videos.html
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https://aar.com/standards/mid-index.html
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Field Manual Rule 1 Publications
• https://aar.com/standards/mid-field_manual.htm

https://aar.com/standards/mid-field_manual.htm
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https://www.ttci.tech/aar-services-overview
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https://aarpublications.com/
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https://aarpublications.com/
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https://aarpublications.com/

Per section 2.3.5 of M-1003 (Section J), M-1003 
Certified Facilities are required to maintain a current 
subscription to AAR Circular Letters. 
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https://www.ttci.tech/aar-services-overview
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https://aar.com/standards/qa.html
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AAR Registry of M-1003 Certified Facilities 
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https://aar.com/standards/contact.html
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AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!
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• DOT Safety Policy;

• FRA Expectations;

• Where Facility Design Control Begins; 

• Relevant Definitions;

• Examples;

• Analysis v. Performance;

• Summary.
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• Paper Must Match Car!
• Car Must Match Paper!



AAR Quality Assurance Conference – April 12, 2022 86

• Design Control begins with facilities that:
• Design, redesign, manufacture, modify, maintain, 

or qualify tank cars (T/C) and components;
• Review contracts to ensure the facility can 

design, redesign, manufacture, modify, maintain, 
or qualify T/C and components per owner 
acceptance criteria and contract requirements. 
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• Document verbally transmitted orders;
• Resolve differences between order and 

acceptance; document the resolution;
• Identify how contract amendments/revisions 

are reviewed, accepted, and transmitted to 
designated facility personnel and the review 
documented.
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• Ensure customer requirements (design inputs) 
are provided to relevant personnel;

• Ensure design documents/drawings are 
provided to relevant personnel;

• Ensure subcontracted materials, products, and 
services are correctly ordered and verified;

• Ensure critical characteristics are identified and 
verified;
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• Identify and ensure design outputs meet design 
inputs, including acceptance criteria –
“paper must match car, car must match paper”

• Ensure servicing, if specified, meets contract & 
reporting requirements, and accept. criteria;

• Have written procedures covering the afore-
mentioned activities.
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• Alteration (AAR) – A change in tank or service 
equipment that does not change the specification but 
that does change the Certificate of Construction (CoC) 
(Form AAR 4-2);

• Conversion (AAR) - A change in tank or service 
equipment that changes the specification;

• Modification (AAR) - Any change to a tank car that 
affects the CoC including an alteration or conversion.
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• Reliability (FRA) - The quantified ability of an item or 
structure to operate without failure for the specified 
period of its design life or until its next qualification.

• Design level of reliability and safety (FRA) - The level 
of reliability and safety built into the tank car inherent
in its specification, design, manufacture;

• Service reliability assessment (AAR) - An analysis of an 
item based on systematically collected in-service data 
to verify an item’s railworthiness.
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• Railworthy – The tank, service equipment, interior 
coatings/linings, safety
systems, and all other 
components covered by
Subpart F conform to the
HMR and are suitable 
and capable of performing
their intended function
until the next qualification.
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• Verification (AAR) – Confirmation that an activity, 
condition, or control conforms to requirements 
specified in documents such as contracts, codes, 
standards, drawings, specifications, system function 
descriptions, and procedures.
Ensuring all requirements are included in the design.

Paper Matches Car!
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• Validation (ASQ) – Confirmation, using objective 
evidence, that the requirements which define an 
intended use or application have been met. Whenever 
all requirements have been met, a validated status is 
achieved.
Ensuring the design can be produced and perform its
intended function(s). 

Car Matches Paper!



AAR Quality Assurance Conference – April 12, 2022 95

• M-1002 Chapter 1.3.6.5 (AAR) - In addition to valve 
and/or closure approval requirements, the fittings 
arrangement on the tank car also requires approval. 
The fittings arrangement drawing is listed on the CoC 
(AAR 4-2) and is approved as part of the tank car 
design. If the fittings arrangement is altered, the 
alteration must be approved. The alteration of the 
fittings arrangement must be submitted using the 
AAR 4-2 and approved drawing(s).
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49CFR Part180.509(1)(e)(iii) - The tank shell butt welds 
within 60.96 cm (2 feet) of the bottom longitudinal 
centerline, unless the tank car owner can determine by 
analysis (e.g., finite element analysis, damage-tolerance 
analysis, or service reliability assessment) that the 
structure will not develop defects that reduce the design 
level of reliability and safety or fail within its operational 
life or prior to the next required inspection.
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Reliability vs Time Plot
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Note: Owners may use 10-year intervals 
only if validated by data collection and 

analysis!
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VS.

VS.
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Federal regulations require that marking a
tank car as qualified and railworthy means the
tank car meets all FRA regulations, AAR
specifications, and owner acceptance criteria
according to documented procedures and the
tank car matches documented records.

Paper Matches Car!
Car Matches Paper!
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USS ILLINOIS – SSN 786



AAR Quality Assurance Auditor and 

Industry Conference
April 12-14, 2022

Fort Worth, Texas
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Audit Quality Task Force (AQTF)
Update

Karen Carriere

AVP Technical Services

MxV Rail
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Audit Quality Task Force 

Background
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AQTF – W5

• Why was the AQTF formed?

• Who is the AQTF?

• What progress has been made?

• Where does it go from here?

• When will the industry see the 
changes as a result of AQTF?
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Why was the AQTF formed?

• Industry identified differences in AAR philosophies 
between committees.
▪ Tank Car Committee uses a combined audit & requires 

demonstrations for all activity codes.
▪ Other Technical Committees separate the QA audit & and 

technical audit/inspection for activity codes.

• Goal to encourage consistency across                             
technical committees as well as                                                   
standards & specifications
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Who is the AQTF?

Main Task Force

• 24 professionals from railroads, AAR technical committees, manufacturing and repair

facilities, private car owners, auditors, and quality assurance specialists.

➢ Definitions sub-taskforce examined commonly used terms in connection with facility audits.

➢ Root Cause Analysis sub-taskforce reviewed the different types of audits (system, process,

product).

Mini Task Force

• Resulted in Communications Task Force

➢ Representatives from Technical Committees

➢ QAC

➢ AAR Staff
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What progress has been made by the AQTF?

Recommendation made and Mechanical Committee approved:
“For all Activity Codes, the AAR considers M-1003 Quality Assurance Program Audits and

Technical Approvals as distinct committee responsibilities (QA Committee and appropriate

technical committee respectively).”

Path Forward: Further, the AQTF identified the path forward to considering the QA audits and technical

approvals as distinct responsibilities as stated in the recommendation.

• Path forward has been delivered to each of the Technical Committees.

• Audit review and approval process should be more transparent and, if

needed, improved.
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Where does it go from here?

AQTF Communications TF Leads

* AQTF Communications TF Members

• Technical committees will create a standing docket to:
➢ review their activity codes, 

➢ align activities with the technical MSRP’s, and 
➢ review the committee’s level of oversight for the auditing and approval processes. 

Abrev. AAR Committee Committee Manager Committee Rep to Path Forward 

EEC Equipment Engineering Committee Jon Hannafious* John Sbragia

WABL Wheels, Axles, Bearings & Lubrication Committee Dan Carter Elizabeth Allran*

CSTCC Coupling System & Truck Castings Committee Dan Gutscher Bruce Siebold*

BSC Brake Systems Committee Heath Bushell Ed Gaughan

LC Locomotive Committee Mike Fore Open

QAC Quality Assurance Committee Don Guillen* Open

TCC Tank Car Committee Ken Dorsey Bruce Siebold

SEFCC Special Equipment Freight Car Committee David Hendrixon Open

AAR Committee Committee Manager

AAR Mechanical Committee / AQTF Ron Hynes

TTCI Technical Standards / AQTF Communication TF Karen Carriere*
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When will the industry see the changes?

The work has begun!

Technical Committees have been                                                                                
delivered the “Path Forward”                                                           
instruction package.
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Executing the Path Forward 

Technical Committees
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The Quality Relationship
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The Quality Relationship 
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Executing the Path Forward - Key Definitions

Technical Approval - means design approval, product approval, and facility 
approval as required by the AAR technical committee with oversight for the 
activity.  

Design Approval - Technical Committee approval of engineering 
documentation, analyses and physical testing (i.e. fatigue, mechanical, 
microstructural, dimensional, gauging).

Product Approval – monitoring and continued evaluation of a design in 
interchange service (i.e. field trials, service trials, conditional approval and 
allotments), up to and including unconditional approval.

Facility Approval - Demonstrated compliance to technical requirements 
associated with an activity code in the MSRP(s).
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Activity Codes by Committee

Committee Number of Activitiy Codes Level of Technical Approval Oversight

Quality Assurance 1 Facility Approval

Special Equipped Freight Car 2 Facility Approval

Coupling Systems & Truck Castings 8 Design, Product, Facility Approval

Brake Systems 11 Design, Product, Facility Approval

Equipment Engineering 13 Design, Product, Facility Approval

Tank Car 18 Design, Product, Facility Approval

Wheels, Axles, Bearings 26 Design, Product, Facility Approval

Locomotive 50 None

• 129 Activity Codes 

• Minimum of  33 
Standards/ 
Specifications



©2022 TTCI - 120

Executing the Path Forward – Dockets 

• MSRP Review

• Consistency

• Standard language

• Identify responsibility of QAC and/or Technical Committee

• Identify responsible auditing agency

• State Level of Auditing Oversight

• Published check lists/minimum requirements

• Identify auditor training and/or experience requirements

• Standardization of Adverse Audit Finding Reporting 
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Executing the Path Forward 
Activity Code Review & Alignment Workbook
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After the Path Forward 

Quality Auditors
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The Importance of Quality Audits

Ensuring the quality of workmanship for manufacturing, 
reconditioning, repairs, and processes

Ensuring compliance of 

the industry to AAR standards & specifications

Ensuring the safe transport of goods across 

our nation’s rail network



©2022 TTCI - 124

The Importance of 
Quality Auditors



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!



AAR Quality Assurance Auditor and 

Industry Conference
April 12-14, 2022

Fort Worth, Texas
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Auditing Reminders 

Presented by:     

Brad Purcell – Acting as Auditor 

Steve Berkshire – Acting as Facility
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Opening Meeting

Use checklist / build repour / 
review schedule / review last 

year findings / Purpose / sign-in 
sheet / Confidential / Objective 
evidence / Profile sheet / Safety 

Did we get everything done / 
everyone ready / gauges 

calibrated / documents up to 
date / He likes to Fish 



©2022 TTCI - 129

On The Shop Floor

Safety while on floor / how does 
shop look / Non-con area / Tags / 

areas marked – incoming –
shipping / Take good notes  

He likes to Fish / Documents are 
good !!/ Please don’t talk to 

Doug  or Don 
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The Interview – Doug  

Hi – I am performing an audit 
today …. Good notes

Hi  my name is Doug Dart / 
winner winner Chicken Dinner  



©2022 TTCI - 131

The Interview – Don  

Hi – I am Don Dorado  / Great 
here goes an hour 

Hi – I am performing an audit 
today  … good notes 
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Closing Meeting

Use checklist / go over findings/ 
make sure they are understood / 

close out past findings / say 
something good about audit  

Talk him out of any findings  / get 
things fixed and back to work 





AAR Quality Assurance Auditor and 

Industry Conference
April 12-14, 2022

Fort Worth, Texas
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Auditing Methods for IT Systems –
AAR M-1003

Document Control –Sec. 2.7 
Quality Records – Sec. 2.17

Richard A. Sena

Vaquero Canyon Advisors, LLC
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Key Audit Enhancements for Non-Paper/System 
Support for ERP Records & Documentation 

Approach for today’s Review:

1. Provide Key Areas / Topics for M-1003 Auditing of an 

AAR Supplier’s “System” Support & Controls for Chap.’s 7 & 17

2. Include some detailed question topics for you to review 

the Facility’s 

IT Area’s systemic Methods & SOPs 
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AAR M-1003’s Document Control Chap. 7 & “The System”

• First ….

• Chap. 2.7 Document Control 
–”IT needs to realize” 2.7 applies to both 
Paper & the IT System’s Virtual Records, Screens & Reports

This includes…
•IT Control & Change Authorizations for screen format & data content, report 
designs, etc.

•Procedures/Methods to confirm the “IT/Software change From & To” screen 
AND its code history

•Support controls exist for Standards in a library 

•Product Design Software Control - for Drawings and SOPs 
•Are there “authorized persons SOPs” for Approval and Release? …
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• Does IT have documented SOPs/Training Records that apply IT Staff and cover…
▪ Record Keeping & Document/Screen/Software controls 
▪ AAR’s methods to assess activity … requiring Objective Evidence?

▪ Have they been giving training on any SOP for doing the “System Backup &

Back-up Results Report Reviews” 

• Do we ask….

• Who has been trained on the IT procedures to: 

• Set-up running the Back-up of the System & Library Doc’s??
• Relating to Work Instructions –the SOP for saving documents on an Individual’s PC or Laptop 

drive?
• SOP that identifies that Doc’s X, Y or Z are Controlled by whom? 
• Authorized persons enter a Testing Device or QC inspection screen and make a change? 

AAR M-1003 Calls for Document Control Chap. 7
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• Regarding “Saving & Back-up” of the System? 
– Is saving the System on “media X?” in an in-house device or local location?
– Or Does the IT team save AAR Documents “in The Cloud”

• Does IT have retrieving ability for Code Version/Revision Change History 
– Any SOP for Screen the “System” Contents or Report Printout Control &/or sign-off 

authorizations  
including “Touching” the soft-ware/code on the system (ERP) itself ?
Or SOPs – or QC Inspection Report Screens?

• Any Level 3 Work Instructions for Key-strokes to Access/Use Screens  
– Are there SOPs within the ERP System data files that are being backed up?

• Are there Access Privileges SOPs?  for screen formats? for revisions/history?

AAR M-1003 Calls for Document Control Chap. 7



©2022 TTCI - 140

Change Control….. For the IT Systems …

Are there SOPs for “System Screens/Reports” Changes calling for 

a written                                                                                                                    
Software Change Request / Review / Approval protocol?

• Is there an “Authorized persons list” of who can make/approve Software/Code changes?

• Can their IT team trace actions if accuracy was checked/validated? 

Ref. the Archiving process …..

Saving to the On-facility archive “system” with internal control? Or save to “The Cloud” ??

• Is there a set-up SOP to officially backup documents or reports into a type of archive? 

• And Who Reviews “Backup Report” activity for  a confirmation of a 100% accurate Backup?

or an automatic report review identifying/confirming “No Data Lost” 

AAR M-1003 Calls for Document Control Chap. 7
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AAR M-1003 Quality Records - Chap.17

In the Facility / Operating Department areas….

How is IT dealing with a Non-paper documents’ archive?

• Is there Printing & Saving  the stored paper records … to Go where?

……Are reports being Scanned & saved .. Within the ERP system? 

Or saved into External File Boxes?

• So, looking into more closely saving records…….. 
– Operations/QA/QC activities with manual data reports and 

related Inspection Report Records –

Does paperwork go from “Paper to an “IT” media … 

….like a scanned PDF  & thus are “on the system” with “System” “records”
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AAR M-1003 Quality Records Chap. 2.17

• First Step Reminder– include the IT team to the audit 

IT should attend the Kick-Off meeting with their 

other facility departments
– Highlight their role in Chap. 7 & Chap.17 overall for the IT “system”

Formerly “Records” were made and printed on paper …….

- Now it is a high percent of virtual 

or maybe all virtual per the “computer’s System software”

…. We need to remind companies they need to maintain 

documents and access them in a timely manner ….
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AAR M-1003 Quality Records 2.17 

How are “Records / Data / Report templates /PDF being kept? 

M-1003 in 2.17.1.2 calls for “records”  include all areas – such as:

• Personnel records

• Procedures and related “computer report screens”

• Equipment info – testing devices data records

• Training records –

• Suppliers –reports at any & all locations 

• Inspection results –ex. from machining centers 

• Drawings - Etc., Etc. 

• & Who can Access and/or Modify these “System” contained records



©2022 TTCI - 144

AAR M-1003 Quality Records - Retention 2.17.3.4

“Virtual” Recordkeeping…How do we keep Records?…

How Does IT do it? With an SOP?

•Manage Electronic Records per any retention period? & in a protected environment?

Steps to check at the facility …

• Who is Monitoring the “Backed-up file” process for integrity of “the backup”..
Does anyone get &/or review the “End of “Back-up / Download” reports?

• Do they Monitor & Identify any environment malfunctions/ “down” events?
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AAR M-1003 Quality Records 2.17

Regarding “The System” and the IT support staff ? And their Records? Etc. ?

– Is there an in-house IT team? 
Any qualifications records / training on M-1003 record?

– OR does the Supplier work with external support group or person?

– Do they develop or modify text? Or just setup then go to….
– Is there traceable Contractor support?

– Do Lab Areas have Test Equipment with electronic data reports with IT access? 
▪ Does it operate with its own “computer device? 

▪ or with an Internal LAP-top PC? 
▪How are test data reports saved? … For how long? 

– Do these have any sustaining internal facility IT service desk support?
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AAR M-1003 Quality Records 2.17

The software itself – is there one key operating package?

• What is the age, years in use? When was a recent update?

• Any revision levels since first bought?

• Do revisions work right the first time? Are Tests Recorded?

• Is there a Log for the Software updates history?

• Where does data go temporarily during a fix?

• Modules utilization – are there Features/ Modules not be used”

• Are all “system software functions” at x% “smooth? 

• Are there any “Support Requests” History & tracking for any Key functions?

• Ever have any Hacker Event & a Breach from the outside?
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AAR M-1003 Quality Records 2.17

• Data / “System” backups …..
– Any IT SOP for “Setting up and doing and checking results” 
– Includes documented SOP for:

▪ Backup schedule

▪ Reports on “system data losses”

▪ Show a copy of a printed recent “Before & After” screen

▪ Any System events of being “in a loop” scenarios

▪ Is Storage Noted in the SOP – is it kept internally, or 
does it go the “The Cloud” external storage service?

▪ How long does it take for a backup dump? 
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IT Change Management for software

• Are Requests for IT Changes submitted in writing?
– Is there an example or model presented?

• With notation of any impact/contact to the software code?
– For Aesthetic Changes ….on Screens or Report formats?

• Function Changes – is a request is written?
– Are results Verified by requestor?

• Is IT Testing the changes –??? –is it  done By IT and Also By the End User?  
– Verification (testing and show example at max and min)
– Validation testing and results reported? Any Validation step Testing by users?

– Do Changes get Signed off by? IT? QA/QC? Requestor? …. Per the SOP?
–Can it be printed?  Is the history saved? Shown on a screen or be printed?
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Review and Confirm Documented IT SOPs/Guidance for “New” or “Changes”

For your Reference…These Major Validation Process Steps can be used to Review 
the Facilities’ New “System” when installed, 

or Changes/Upgrades that are being set up / implemented

Key for 
User at 
Start

Data Range of 
HI & Low?
Report needs 
are defined & 
include set up 
a Printout?

Test Functions 
with Lowest & 
Highest and 
Beyond Ranges 
& Print/Screen 
photo resultsTest Functions 

as System 
ON/OFF 
Responses,
& try Beyond 
Ranges & keep 
test report via 
Print/Screen 
photo of results

Test Full Cycle 
Performance
W Inputs in all 
functions then 
Backup and 
Confirm 
Resulting 
Accuracy

Authorizations 
for Using System; 
Set Change 
Authorization 
level; Validate 
Software 
Changes same as 
Startup

http://validationcenter.com/wp-content/uploads/computer-system-validation-v-diagram.png
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FOR YOUR REFERENCE …. Five IT Related points to “Ask” about 
regarding how “The System” is being managed ….

Identify the Name of the ERP/MRP/”The System” per the “maker/developer…

Confirm M-1003 compliance related software functions (excluding Ops/Acctg activity)

▪ Review from Sales Order Entry to Bill of Lading & identify their Owner

▪ View if any Test Reports on “screen usability” or 

and when printed  were they confirmed to meet the intended “operational user” needs 

▪ Confirm Closure/Approval includes signatures? (Electronic? By Hand?)
▪ Applies to new software AND screen/software changes/modifications ?

Review as objective evidence the “paper document” requirements 

for assessing if System printed report outputs are available.

Check printed reports/screen-shots…

Do they meet the M-1003 needs and the facility’s “the user needs” and 
Was it 100% accepted with no requested changes?



©2022 TTCI - 151

Confirm special or particular key records requirements or reporting functions 

can constantly be performed without errors or issues effecting users.
- Review the IT “support requests/tickets” for help with “x, y, or z…any trends?

Does the overall ERP/MRP software:
– Always and consistently able to provide report/data quickly & perform without errors?

Ref: “backup” is performed 

• on schedule 

• always being reviewed for data loss 

• and is performing with “no data losses” 100% of the time?

• Any Objective Evidence?

Points to “Ask About” / check as part of “IT’s validation” (cont.)
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IT Support for Chapter 7 – Responses Support Info

• Chap. 7 - Nonconformances Reporting System includes:
– Objective Evidence Among all it’s 5 Steps –

Historical Data and reports are needed –… ? IT’s Readiness?

– Can the System report on all possible facility’s locations?

• IT’s Role then becomes Key to Search AND Collect/Save/Print “from the 
System” on a timely basis for 

o Incoming Supplier Materials information
o Test Reports Data
o Production Process Data
o Final Inspection Report Documentation & Data
o and of Course … Shipping information reports



©2022 TTCI - 153

IT Support for Chapter 7 – “System/Reporting” Readiness?

IT’s role is Key  - are they “prepared” and capable internally or with external support - ?

ie Supporting Records & Documents that are needed to be “collected & saved” and

often “needed to be printed” on a timely schedule… for example…

• Incoming Material Inspection/testing or saved PDF Certificates

•Production work Order History including Lot Codes/Quantities

•Inventory on-hand and “Recent Released / In-transit” 

•Shipping Report with Customer’s Data, & Parts info & Lot # - both listing and 

• printing saved “System” Shipping documents 

Special Note …. At an Audit visit –

Ask for a Chap 7  “Response” Demonstration for Part # X123 for Lot C04122

• What is their Response for a listing for parts being recalled?  …. You might be advised …. 

“OK we will go and Print the data?” … Or…  “we need to create a Report Inquiry for the system? 
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In Closing …. Thank you - and Remember:

• Include IT Management & their key staff persons or Service Provider!

• Look for IT’s Objective Evidence – Systemic ERP &/or Software O/Ps 

-- Ask for demonstrations to confirm performance …

And …Ask “the users” about the software & their screens as 

you go around and visit various departments…

– Dick Sena, Vaquero Canyon Advisors, LLC,      AAR Q Conf. - 4/12/2022

……. Contact us any time for support and/or facility needed assistance

……. We have current & pending certified manufacturing support in 

the USA, South Korea, Italy, Canada



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!



2022 AAR Quality Assurance 

Auditor & Industry Conference
April 12- 14, 2022 | Fort Worth, TX
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Performance Based 
Standards

Jason Riggs

Vice President of Technical 
Standards – Marmon Rail
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Performance Based Standards

Performance Based Standards do not specify how to do 
the work, they specify what the end result should be, 
whereas current Prescriptive Standards are recipes that 
provide step by step instructions or specifies how, what and 
when. 
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Performance Based Standards

• Promoted by Clinton, Bush and Obama Administration as 
Regulatory Basis for rule making.

• Adopted by World Trade Organization as “favored 
regulation”.

• Adopted in regulatory framework for USA, Canada, 
Mexico, UK, New Zealand and Australia.

• Used in other high reliability industries.
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Examples

Example 1: 

A prescriptive standard would specify 
what size motor is required to power a 
vacuum cleaner

A performance standard would only 
specify how much suction is required.

Example 2: 

A prescriptive standard would specify the 
grade of steel. 

A performance standard would specify the 
physical properties. A step further would 
be to specify how the part made from the 
steel should behave in-service. 
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Examples Continued…

Example 3:

A prescriptive city fire code requires smoke 
detectors in a public building to be 30’ apart. 

A performance standard based fire code 
requires detection of smoke within 30 
seconds.

Example 4: 

A prescriptive standard may specify the 
specific type of tool, instrument or equipment 
to use. In some cases, even the manufacturer 
or model. 

A performance standard would specify what 
the accuracy, reliability or what the item must 
accomplish (based on data and science). 
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Challenges of  Prescriptive Standards 
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Guidelines for  Performance Based Standards
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Example of a successful performance-based 
standards in the Rail Industry

Transport Canada requires a certain size void be found in 
thermal protection but does not specify the method or 
technology.
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Next Steps

• Consider Performance Based Standards throughout the 
various Technical Standards Committees.

▪ Possibly perform a trial run on a low-risk part.

▪ Continue to use current prescriptive standards but allow the 
performance-based standard as an alternative solution.
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Industry Update 

Ron Hynes

AVP – Technical Services 

Association of American Railroads
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Changes in Safety & Opps
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Quality Assurance

For Improved Rail Transportation Services 
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QAC plays an important role

Quality Assurance –

M-1003 QA certification is required for companies 
that supply components or perform services to any 
railcar in interchange service 

QA audits enhance safety, reliability, and value to our 
customers – car owners and railroads who provide 
transportation services – and rail shippers.

Railroad Safety and Service 
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“……..When on Shop or Repair Track”

• Railroad goal: Keep cars out of the shop if possible.

• Don’t shop cars for routine maintenance.

• However, when cars are in the shop, maintain and 
inspect thoroughly.

• Competing demands exist when cars are in the shop.

• The important work of various AAR committees 
increases car reliability – but only if carried out in the 
shop!

MID: Increasing Safety and Reliability
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“A hazmat incident can transform your day………….” 

• Being sure that rail equipment is manufactured and 
maintained correctly and with integrity.

• Striving to eliminate Non-Accident Releases (NARs).

• Railroads move a great amount of hazardous 
materials and are in the spotlight when issues arise.

• Hazmat incidents, including NARs, are costly  and 
disruptive.

BOE: Increasing Safety and Reliability 
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Improved Quality Assurance

For Improved Rail Transportation Services 
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• Increased equipment utilization 
by keeping cars moving.

• Focus on keeping trains moving 
by eliminating individual 
mechanical failures.

• Each technical committee is 
doing its part to make rail 
equipment more reliable.

Railroad Competitiveness

Railroad operation requires high levels of QA
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Some Real-World Comparisons

• Trucks – one or two trailers. If a problem develops, 
park one or two trailers and wait for a repair person. 
Other trucks are unaffected.

• Trains – 150 to 200 cars. If a problem develops, the 
entire train is parked.  The location of the needed 
repair is often inaccessible. Other trains on that 
section of the railroad are also delayed.

Railroad Competitiveness
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Railroads Require a High Level of QA

• A 200-car train can be stopped on the main track for a 
minor problem.

• A minor problem will cause a major delay.
• A worn air hose, stuck brake, worn anti-creep, all can stop 

the highest priority train, or the train ahead of the highest 
priority train.

• All customer’s cars are delayed, not just the problem car.
• Result: system congestion, unreliability, recrews, blocked 

crossings, customer dissatisfaction, and other woes.

Railroad Safety and Service 
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Hazardous Material is Very Precious Freight

• QA is essential to prevent the release of hazmat

• Prevent NARs – with high quality valves, PRD’s, 
manways, gaskets, and proper training. 

• Unlike any other non-passenger railcar, hazardous 
material cars are designed for crashworthiness. 

• Other railcars can directly affect the safety of 
hazardous material cars. 

Railroad Safety and Service 
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Auditing of Facilities

Insisting on Technical and QA Proficiencies
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A Q T F

The Mechanical Committee requested the formation of a task 
force to examine facility audits.

• Relatively large task force was assembled.

• Focused on the differences between TCC facility audits and 
other audits.

• The task force discovered differences in audits, technical 
committee oversight of audit activities, and findings.
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A Q T F

AQTF made recommendations to the MC:

• The AAR consider Quality Assurance Program Audits and 
technical approvals as distinct responsibilities.

• The audits should be addressed by the appropriate 
committee using documented processes and procedures.
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Discussion of 49 CFR Part §179

DOT’s “Delegated Authority” – In May of 2021, AAR asked the 
Mechanical Committee to support a petition by the AAR to the 
Department of Transportation (DOT) requesting that DOT remove 
the requirement that tank car facilities have a quality assurance 
program that has been approved by the Tank Car Committee.  
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Discussion of 49 CFR Part §179

• There would be no impact on the scope of AAR’s activities or the 
safety protections those activities provide. 

• AAR Interchange rules will continue to require railcars to be 
manufactured, maintained, and repaired in M-1002 and M-1003 
certified facilities.

• AAR will continue to conduct all necessary facility audits and 
certifications. 

• All other AAR committees function in safety matters without  
government involvement. 
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Discussion of CFR Part §179

The Mechanical Committee voted on the matter in October.  Three railroads 
asked that before the petition is submitted, a Technical Advisory Group 
(TAG) review the audit process for tank car facilities and offer suggestions for 
improvements to the Mechanical Committee.  

The Tank Car Facility Audit Process Review Technical Advisory Group (TCF 
APR TAG) was formed in December and is meeting weekly. The TCF APR TAG 
will report to the Mechanical Committee during the MC’s May meeting.  
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Safety Statistics

An enabler of Regulatory Modernization



©2021 TTCI - 187

2020 Rail-Related Fatalities at  Glance

Source: FRA website (2020 data as of March 2021):http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/summary.aspx

Note: Data for 2020 are preliminary.

Grade Crossing, 202, 

25.8%

Employees on Duty, 

11, 1.4%

Others, 20, 2.6%

Passengers, 2, 0.3%

Trespassers, 548, 

70.0%

http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/summary.aspx
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Derailments / Million Train-Miles Dropped 35% 
Since 2000 and 6% Since 2020
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Sources: http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx

Note: Excludes grade crossing accidents. Data for 2021 is preliminary as of March 2022.

http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx
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Train Accidents / Million Train-Miles Dropped 
33% Since 2000 and 5% Since 2020
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http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx
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1.43
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Sources: http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx

Note: Excludes grade crossing accidents. Data for 2020 and 2021 are preliminary, as of March 2022.

Track-Caused Accidents / Million Train-Miles 
Dropped 50% Since 2000 and 0.1% Since 2020

http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx
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Equipment-Caused Accidents / Million Train-Miles are 
Low;  The Rate Has Dropped 35% Since 2000 and 18% 

Since 2020

Sources: http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx Note: Excludes grade 

crossing accidents. Data for 2021 is preliminary, as of March 2022.
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Equipment-Caused Accidents Dropped 
Dramatically Since 1980

Sources: http://safetydata.fra.dot.gov/officeofsafety/publicsite/summary.aspx

Note: Excludes grade crossing accidents. Data for 2021 is preliminary, as of March 2022.
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Human Factors Accidents / Million Train-Miles 
Dropped 29% Since 2000 and 8% Since 2020
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Regulatory Modernization

Making Progress 
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Problem: Old brake valves can pass a 
SCABT, but not work properly when cold

Unit trains are a concern:

1. Similar equipment of same type and age may 
have a high percentage of brakes that do not 
operate when cold.

2. Often leased equipment, may have been in 
storage.

3. Can be expected to carry heavy commodities 
on steep grades. 

Brake Valves in Cold Weather
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Problem: Old brake valves can pass a 
SCABT, but not work properly when cold

Brake Valves in Cold Weather
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• Equipment-based versus Notice/Letter 
based

• Enable the prioritization of equipment and 
components

• Include location of component on car

• Improve workflow of advisory development

• Effective July, 2021

New Equipment Advisory System in Effect 
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Labor’s Effort to Overturn Brakes 1

Labor has initiate action though the courts to overturn the “Brakes 1”, 
which contains much more than just allowing cars to be “off-air” for up to 
24 hours before requiring another air test. 

AAR was glad that FRA decided to defend the rule, and AAR supported 
FRA’s efforts. 

Oral arguments were heard in DC Circuit Court on February 25. No 
decision has been reached as of this time. 

198
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The Electronic Air Brake Slip NPRM was published in January of 2021. 
Nothing much has happened since.

Waivers have slowed down; some 
important wavers must be renewed. 

Not just air brake waivers at risk, also 
waivers to allow advances in other 
technologies. 

199

Other Regulatory Modernization Efforts
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Regulatory Modernization 

Electronic Air Brake Slip (eABS)

• The eABS NPRM was published on January 15, 2020.

• Important enabler of Regulatory Modernization by allowing increased 
operational freedom for making pick-ups and set-offs.   

• Removes restrictions for extended-haul trains.

• Mileage increased between FRA-required brake tests to 2,500 miles in 
many cases.

• eABS will track the mileage remaining before the next air brake test is due. 

• User interface for short lines.
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Questions? 
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2022 M-1003 Revisions

Thomas Cavanagh  

Lead Quality 
Assurance Analyst  

Amtrak

John Gronberg

Manager, Quality  

Watco
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2022 M-1003 Revisions 1 

Reissued: January 2022
Effective: July 1, 2022
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2022 M-1003 Type of Changes 

• 3 Types of Changes Identified

• Editorial 

• Clarification

• Intent 
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2022 M-1003 – Editorial Revisions

Example
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2022 M-1003 – Clarifications Revisions 

Example
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2022 M-1003 – Intent Revisions

Example
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2022 M-1003 Revisions 1 

Definitions



©2022 TTCI - 211

Definitions

➢ Adverse Audit Finding - A noncompliance identified during an audit.

➢ Corrective Action - Steps taken to eliminate the root cause and prevent recurrence of a nonconformance.

➢ Item of Concern - A type of adverse audit finding that identifies a potential noncompliance within the 
facility’s quality assurance program.

➢ Noncompliance - An adverse audit finding in which the facility’s quality assurance program does not 
meet specified requirements.

➢ Preventive Action - Steps taken to avoid the cause of a potential nonconformance or noncompliance.

➢ Annually - When used in chapter 2 of this specification means within 365 days not to exceed 400 days.

➢ Transgression - removed.
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2022 M-1003 Revisions 1 

What’s New
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New

• Made all words that are linked to a definition italicized 
throughout Section J

• (Material, Product, and Services) replaced with Activity

• TSWC replaced with Mechanical Committee

• Appendix A from “Reference Guide” to “Activity Code Guide”

• Appendix C was moved from Section J and added to our FAQ 
page at  https://aar.com/standards/FAQ.html

• Definition: Annually - When used in chapter 2 of this 
specification means within 365 days not to exceed 400 days. 

https://aar.com/standards/FAQ.html
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2022 M-1003 Revisions 1 

Section J 2.3.2.6
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Section J 2.3.2.6

2.3 Quality Assurance Program and Manual Requirements
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2022 M-1003 Revisions 1 

Section J 2.4.4.1
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Section J 2.4.4.1

• Review the Quality Assurance Program annually to ensure 
its continuing suitability and effectiveness in satisfying the 
requirements of this specification and the facility’s quality 
policy and objectives. Review shall include but is not 
limited to the following:
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2022 M-1003 Revisions 1 

Section J 2.5.2.2
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Section J 2.5.2.2

2.5  Production, Inspection, and Test Planning
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2022 M-1003 Revisions 1 

Section J 2.7.5.1
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Section J 2.7.5.1

2.7 Document Control
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2022 M-1003 Revisions 1 

Section J 2.8 Measure and Test
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Section 2.8 Measuring and Testing Equipment
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2022 M-1003 Revisions 1 

Section J 2.13 Inspection Status 
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Section 2.13 Inspection Status 
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2022 M-1003 Revisions 1 

Section J 2.19 Quality Assurance 
Program Review and Manual Revision
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Section 2.19 Quality Assurance Program Review 
and Manual Revision
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2022 M-1003 Revisions 1 

Section J 2.20 Statistical Methods
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Section 2.20 Statistical Methods 
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2022 M-1003 Revisions 1 

Section J 3.10 Audit Termination or 
Rescheduling
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Section 3.10 Audit Termination or Rescheduling 
3.10.1 Facility Requests

• In instances when a facility requests an audit be rescheduled or terminated, the auditor will 
immediately contact the QAM and the audit agency manager to review the request.

• 3.10.1.1 If the facility requests the audit be rescheduled due to unforeseen circumstances beyond its 
control, the QAM and the audit agency manager will review and discuss the circumstances for the 
facility’s request and may permit the auditor to reschedule (one-time allowance) the audit on an 
expedited basis. For rescheduled audits the auditor will coordinate with the facility for scheduling. 
The facility is responsible for all costs associated with a rescheduled audit.

• 3.10.1.2 If the facility requests the audit be terminated, the auditor will immediately notify the 
QAM and the audit agency manager and inform the facility that its current M-1003 certification 
will be withdrawn immediately. If the auditor is unable to contact the QAM and the audit agency 
manager, the auditor may leave the facility after informing them that request for termination has 
been forwarded to QAM and the audit agency manager. For audits terminated by the facility, if the 
facility desires M-1003 certification, they must reapply for new M-1003 QA certification in 
accordance with paragraph 3.3.
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• In instances when an auditor believes an audit should be terminated or rescheduled (e.g. unsafe 
conditions or hostile work environment), the auditor may suspend the audit and immediately 
contact the QAM and the audit agency manager to review the request. If the auditor is unable to 
contact the QAM and the audit agency manager, the auditor may leave the facility after 
informing them that the audit has been suspended pending consultation with the QAM and the 
audit agency manager.

• 3.10.2.1 If the QAM or Audit Agency Manager approves the auditor’s request to terminate the 
audit:

• 3.10.2.1.1 The QAM or Audit Agency Manager will notify the facility and responsible technical 
committees that the audit was terminated.

• 3.10.2.1.2 The auditor will complete the Audit Termination Report recommending denial or 
withdrawal of certification and provide a copy to the QAM and audit agency management.

Section 3.10 Audit Termination or Rescheduling 
3.10.2 Auditor Requests (1 of 2)
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• 3.10.2.1.3  The QAM will present the completed Audit Termination Report to the Quality 
Assurance Committee for processing.

• 3.10.2.1.4  If the QAC processes the Audit Termination Report to deny or withdraw certification it 
will be addressed per 3.11 of this standard.

• 3.10.2.2  If the QAM or Audit Agency Manager approves the auditor’s request to reschedule the 
audit due to unforeseen circumstances beyond its control:

• 3.10.2.2.1  The QAM or Audit Agency Manager will notify the facility and responsible technical 
committees that the audit has been recommended for rescheduling.

• 3.10.2.2.2  The auditor will complete the Audit Termination Report recommending audit 
rescheduling and provide a copy to the QAM and audit agency management.

• 3.10.2.2.3  The QAM will present the completed Audit Termination Report to the Quality 
Assurance Committee for processing.

• 3.10.2.2.4  If the QAC processes the Audit Termination Report to reschedule the audit, the auditor 
will coordinate with the facility to reschedule the audit.

Section 3.10 Audit Termination or Rescheduling 
3.10.2 Auditor Requests (2 of 2)
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2022 M-1003 Revisions 1 

Chapter 5 and Appendix Changes
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Chapter 5 and Appendix Changes
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• Next Generation for 2024 
M-1003 Improvements:

❑ Review of ISO-22163

❑ Value Added Auditing

❑ Risk-Based vs. Prescriptive 
Auditing 
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Audit Finding Guidelines
Noncompliance vs. Item of Concern

Tracy Ulm

Chief Mechanical Officer

Rio Grande Pacific Corp.
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2022 
Revision of 
Section J

• Docket Item: QA-11 Revisions to M-1003 
and QAPE

– A Joint AAR/RSI QA Task force was 
formed in April 2021

– Met over several weeks in March/April 
2021 to review possible improvements 
to the standard

– One point of emphasis was to try to 
remove ambiguity in the standard

– Help make it clear and concise.
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Old Definitions

• Adverse Audit Finding

– An item of concern, transgression, or a noncompliance identified during an audit.

• Noncompliance 

– A type of audit finding in which the facility’s quality assurance program does not 
meet specified requirements. This audit finding identifies a systemic problem or 
widespread discrepancy within the facility’s quality assurance program.

• Transgression 

– A type of adverse audit finding in which the facility’s quality assurance program 
does not meet a specified requirement. This audit finding identifies a discrete 
problem or discrepancy within the facility’s quality assurance program.”

• Item of Concern 

– A type of adverse audit finding that identifies a potential noncompliance or 
potential transgression within the facility’s quality assurance program.
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Task Force Discussion

– The differences between a noncompliance, transgression and IOC and 
how they could be subjective as currently defined.

– Why further define noncompliant audit findings into:

▪ a systemic problem or widespread discrepancy

▪ a discrete problem or discrepancy

and

▪ a potential noncompliance or potential transgression

– Should a noncompliance and a transgression be looked at differently



➢ Is one finding less 
important than another?

➢ One gauge out of 300 had 
a calibration sticker 
missing and maybe that 
one gauge passed a critical 
component in a wheelset

➢ Maybe that component 
failed and caused this



➢ Is one finding less 
important than another?

➢ Maybe one old outdated 
procedure was used to 
inspect the coupler and 
draft gear installed on a 
tank car 

➢ Maybe that broken draw 
bar caused this
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Continuous Improvement
• In the end the task force and the full QAC 

agreed:

• A finding that identifies that the facility is 
not complying with a specified requirement 
is a noncompliance

• A Finding is a Finding is a Finding

• All were opportunities for improvement 

• If the finding contradicts the standard, then 
it is a finding regardless if it is “one” or 
“one-hundred”
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Continuous Improvement

• If it’s “one” or “one-hundred” then 
correcting the problem with the RCCA 
process is promoting continuous 
improvement

– No more “one-of” findings

– No more “is it a system-wide” findings

– No more “major” findings

– No more “minor” findings
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Item of Concern

• Identifies something that is still in compliance but could potentially 
become noncompliant

– A facilities procedure on a requirement covers all items but is not 
clear in an area

– A process or system in place that could easily be misunderstood

– Changes to the M-1003 not yet auditable

• These are the Auditors helpful notes and observations



©2022 TTCI - 248

New Definitions

• Adverse Audit Finding
– A noncompliance identified during an audit.

• Noncompliance 
– An adverse audit finding in which the facility’s quality assurance 

program does not meet specified requirements.

• Item of Concern 
– A type of adverse audit finding that identifies a potential 

noncompliance within the facility’s quality assurance program.

• Transgression
– A type of adverse audit finding in which the facility’s quality assurance 

program does not meet a specified requirement. This audit finding 
identifies a discrete problem or discrepancy within the facility’s quality 
assurance program
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Please hold off on your 
questions for the Quality 
Assurance Committee until 
this afternoons Q&A session
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Please hold off on your questions for the Quality Assurance 
Committee until this afternoons Q&A session
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2.5 Inspection & Test Plan

Ray Morgan
Director Quality Engineering & Warranty
Greenbrier
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Good Morning
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Production Inspection 
and Test Plan

─ Element 2.5

• What it is

• What is required

• What’s not required



©2022 TTCI - 256

─ Facility Plan(s) for 
Production, Inspection and 
Testing

• Can be a single or multiple

• Any format

• Must include Inspection 
and Test  

o What, who, where, when 
how & how often 
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─ Plan(s) must include all covered 
items

• What are covered items?  
➢ Incoming inspection through 

shipping/elements (2.10 – 2.16)

Plant West Car Type Tank 117J100W 12345 Date 2/17/2020 Orig

Position 

W=West 

E=East 

Process 

Work 

Inst. / 

SOP

Measure & 

Test Assess- 

ments

Drawings Records

Quality Criteria/ 

Special 

Instructions

Lots / Batches     

Inspection 

Level

Subcontract 

Services
SPC

Approved 

Vendors List

Calibrations

Material
Perservation / 

Packaging

SOP 

9020
None None None None None None None

F1020-1

F1020-2

F1010-1

F1020-3

Shell F 1015-1 Calibration

Shell F1010-1 Vendors

Shell ES 1094 Calibration

ES 1090

SOP 1010

Drawing

SOP 1030

Shell F1010-1 EW 1.02 Vendors

Drawing

Tank Arrgt

Inbound

QA Hold Point  

Incoming 

Inspection

AQ 

1.10
AQ 1.10

As 

Required 

Per QAII

1020 W Plasma Table

Shell

FAQ 1.10-1

Shell 1st Piece Vendors

SOP 

1010
F1010-1

100% Calibration

Reference Per 

QAII
AQ 1.10

Drawing

None

1010 W Plate Blast 100%

SOP 

1030
1030 W Plate Roll

Shell
100%

CalibrationF1030-1

SOP 1010

SOP 1030

None

SOP 1020
SOP 

1020

SOP 1015
SOP 

1015

Shell Vendors

None

1015 W Plate Bevel SOP 1015 100%

None

VT Report
SOP 1160

SOP 1060

None

Vendors Defects / 

Acceptance

1160 W 

2090 E

QA Hold Point 

Tank Visuals

SOP 

1060

Shell
100%
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Production 
Inspection and 

Test Plan

• Inspected

• Tested 

• Each point 
o What, who, where, when how & how often 

Identifies the characteristics

• Characteristic – “Weld”
o Acceptance Criteria – AWS D.15.1 or  Appendix W

• Characteristics – “Length of railcar over coupler 
pulling face”
o Acceptance Criteria = X +/- ½”

Reference Acceptance Criteria  
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Production 
Inspection 
and Test Plan

Identifies 

• Mandatory Hold Points

Defines 

• Sampling plans and statistical process control 
(where they are used)

o Incoming inspection based on an AQL 

o Radiography for General Service Tank Car

• Verification of compliance 

• Lots and batches

Indicates

• Subcontracted services employed
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Production 
Inspection 
and Test 
Plan

─ Identify where in the process any 
SPC is being used
• Defect tracking 
• Scrap rates

─ Identify where measurement and 
test records are maintained
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Production Inspection and Test Plan

• Define compliance to process procedures 

– Sign off sheets/travelers 

– Inspection reports
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Production 
Inspection and Test 
Plan

─ Element 2.5

• What it is

• What is required

• What’s not required
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•Element 2.5 does not require the facility to list 
every potential document used in the inspection 
and test plan.
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Obtain current AAR QAPE Checklist from TTCI 
Website https://aar.com/standards/FAQ.html

How to Audit an Inspection and Test Plan.pptx
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Industry Conference
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2.20 Statistical Methods

Joy Cooke

AAR Accredited Auditor

International Quality Consultants
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2.20 
Statistical 
Methods
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2.20 Statistical Methods

• 2.20.1 The facility shall:

• 2.20.1.1 Maintain documented procedures to implement, analyze, and control the use 
of statistical methods for process control and continuous improvement.

• 2.20.1.2 Determine the applicable use of statistical methods and identify where used.

• 2.20.1.3 Use statistical methods to evaluate and control the variability of processes and 
key quality characteristics.

• 2.20.2 The facility should use statistical methods such as statistical process control, 
process capability studies, and analysis of measurement variability.
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2.20 Statistical Methods

• 2.20.1 The facility shall:

• 2.20.1.1 Maintain documented procedures to implement, analyze, and control the use 
of statistical methods for process control and continuous improvement.

• 2.20.1.2 Determine the applicable use of statistical methods and identify where used.

• 2.20.1.3 Use statistical methods to evaluate and control the variability of processes and 
key quality characteristics.

• 2.20.2 The facility should use statistical methods such as statistical process 
control(SPC), process capability studies, and analysis of measurement variability.
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2.20 Statistical Methods

• 2.20.1 The facility shall:

• 2.20.1.1 Maintain documented procedures to implement, analyze, and control the use 
of statistical methods for process control and continuous improvement.

• 2.20.1.2 Determine the applicable use of statistical methods and identify where used.

• 2.20.1.3 Use statistical methods to evaluate and control the variability of processes and 
key quality characteristics.

• 2.20.2 The facility should use statistical methods such as statistical process control, 
process capability studies, and analysis of measurement variability.



©2022 TTCI - 272

2.20 Statistical Methods

• 2.20.1 The facility shall:

• 2.20.1.1 Maintain documented procedures to implement, analyze, and control the use 
of statistical methods for process control and continuous improvement.

• 2.20.1.2 Determine the applicable use of statistical methods and identify where used.

• 2.20.1.3 Use statistical methods to evaluate and control the variability of processes and 
key quality characteristics.

• 2.20.2 The facility should use statistical methods such as statistical process control, 
process capability studies, and analysis of measurement variability.
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2.20 Statistical Methods

• 2.20.1 The facility shall:

• 2.20.1.1 Maintain documented procedures to implement, analyze, and control the use 
of statistical methods for process control and continuous improvement.

• 2.20.1.2 Determine the applicable use of statistical methods and identify where used.

• 2.20.1.3 Use statistical methods to evaluate and control the variability of processes and 
key quality characteristics.

• 2.20.2 The facility should use statistical methods such as statistical process control, 
process capability studies, and analysis of measurement variability.
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2022 MSRP Section J 2.20

Reissued: January 2022

Effective: July 1, 2022
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2.20 Statistical Methods

• What the auditor will be looking for?

2.20.1

2.20.1.1

Maintain documented procedures to implement, analyze, and 

control the use of statistical methods for process control and 

continuous improvement?

2.20.1.2
Determine the applicable use of statistical methods and identify 

where used?

2.20.1.3
Use statistical methods to evaluate and control the variability of 

processes and key quality characteristics?

2.20.2

Does the facility use statistical methods such as statistical 

process control, process capability studies, and analysis of 

measurement variability?

Does the facility do the following:
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2.20 
Statistical 
Methods 

Policy
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2.20 
Statistical 
Methods 

Policy
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2.20 
Statistical 
Methods 

Policy
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2.20 Statistical Methods

• What the auditor will be looking for?

2.20.1

2.20.1.1

Maintain documented procedures to implement, analyze, and 

control the use of statistical methods for process control and 

continuous improvement?

2.20.1.2
Determine the applicable use of statistical methods and identify 

where used?

2.20.1.3
Use statistical methods to evaluate and control the variability of 

processes and key quality characteristics?

2.20.2

Does the facility use statistical methods such as statistical 

process control, process capability studies, and analysis of 

measurement variability?

Does the facility do the following:
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2.20 
Statistical 
Methods 

Policy
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2.20 
Statistical 
Methods 

Policy
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2.20 Statistical Methods

• What the auditor will be looking for?

2.20.1

2.20.1.1

Maintain documented procedures to implement, analyze, and 

control the use of statistical methods for process control and 

continuous improvement?

2.20.1.2
Determine the applicable use of statistical methods and identify 

where used?

2.20.1.3
Use statistical methods to evaluate and control the variability of 

processes and key quality characteristics?

2.20.2

Does the facility use statistical methods such as statistical 

process control, process capability studies, and analysis of 

measurement variability?

Does the facility do the following:
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2.20 
Statistical 
Methods 

Policy
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2.20 
Statistical 
Methods 

Policy
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2.20 Statistical Methods

• What the auditor will be looking for?

2.20.1

2.20.1.1

Maintain documented procedures to implement, analyze, and 

control the use of statistical methods for process control and 

continuous improvement?

2.20.1.2
Determine the applicable use of statistical methods and identify 

where used?

2.20.1.3
Use statistical methods to evaluate and control the variability of 

processes and key quality characteristics?

2.20.2

Does the facility use statistical methods such as statistical 

process control, process capability studies, and analysis of 

measurement variability?

Does the facility do the following:
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2.20 
Statistical 
Methods 

Policy
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2.20 Statistical Methods Policy
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Statistics!

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://eng.libretexts.org/Bookshelves/Industrial_and_Systems_Engineering/Book:_Chemical_Process_Dynamics_and_Controls_(Woolf)/13:_Statistics_and_Probability_Background/13.02:_SPC-_Basic_Control_Charts-_Theory_and_Construction,_Sample_Size,_X-Bar,_R_charts,_S_charts
https://creativecommons.org/licenses/by-nc-sa/3.0/
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2.20 Statistical Methods Policy
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2.20 
Statistical 
Methods 

Policy

This Photo by Unknown Author is licensed under CC BY-SA

http://ux.stackexchange.com/questions/56122/why-do-histograms-not-have-spaces-in-between-bars-as-opposed-to-a-bar-graph
https://creativecommons.org/licenses/by-sa/3.0/
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Questions?
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AAR Quality Assurance Auditor and 
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Overview of 2.4 
Management Review

Joshua S. Paserba

President

International Quality Consultants, Inc.
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2.4 Management Review

• Review of Standard Requirements

o 2.4.4.1 Explanation

o 2.4.4.1.1 – 2.4.4.1.6

o 2.4.4.2 Explanation

• Examples for Evidence of Compliance

• Additional Reviewed Items

• Questions?
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Review of Standard Requirements
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2.4 Management Review

2.4.4.1 - Review the Quality Assurance Program annually to 
ensure its continuing suitability and effectiveness in

satisfying the requirements of this specification and the 
facility’s quality policy and objectives. Review shall

include but is not limited to the following:
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2.4 Management Review

2.4.4.1.1 Internal and external quality audits.

2.4.4.1.2 Internal and external nonconformances and Chapter 
7 requirements.

2.4.4.1.3 Corrective and preventive actions.

2.4.4.1.4 Previous management review and action items.

2.4.4.1.5 Changes to Quality Assurance Program.

2.4.4.1.6 Performance indicators; for example, inspection 
results, scrap rates, etc.
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2.4 Management Review

2.4.4.2 Maintain records of such reviews.

– Management Review is a Quality Records and should be 
controlled by the procedure for 2.17 Quality Records
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Examples for Evidence of Compliance
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2.4 Management Review

2.4.4.1.1 Internal and external quality audits.
– Review results from all audits (Internal, Customer, and AAR audits including quality and 

technical inspections)
2.4.4.1.2 Internal and external nonconformances and Chapter 7 requirements.
– Include all non-conformances
– Be sure to specifically note chapter 7 items both received and initiated by the company
2.4.4.1.3 Corrective and preventive actions.
– All Corrective and Preventive actions initiated from the last Management Review
– Also include CAPAs that are still open from the previous Management Review
2.4.4.1.4 Previous management review and action items.
– Action Items or Outputs from the previous Management Review
– Action Items do not need to be completed but a status updated is needed to be 

documented.
2.4.4.1.5 Changes to Quality Assurance Program.
– Can include new equipment, change in employee count, new processes to the QMS
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2.4 Management Review

2.4.4.1.6 Performance indicators; for example, inspection 
results, scrap rates, etc.

– On-time Delivery

– 1st pass yield

– Internal and External Scrap rates

– Past due corrective actions

– Customer Satisfaction

– Supplier Defects

– What other Performance Indicators can be used?
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Additional Reviewed Items
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2.4 Management Review

2.4.3 Resources

The facility shall ensure that adequate resources are identified 
and provided, including the assignment of trained

personnel for the following:

2.4.3.1 Management.

2.4.3.2 Performance of work.

2.4.3.3 Verification processes, including internal quality audits.

2.4.3.4 Training.
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2.4 Management Review

2.20 Statistical Methods

2.20.1 The facility shall:

2.20.1.1 Maintain documented procedures to implement, 
analyze, and control the use of statistical methods for

process control and continuous improvement.

– Management Review is a good place to review all 
Performance Indicator in place
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2.4 Management Review

Employee Resources

– New Hires

– Cross-training

– Retirements

Maintenance 

– Equipment Performance

Project/Design Status
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Questions?
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QA BENEFITS to 
TECHNICAL INSPECTIONS

Billy M Benton

Senior Inspector MID
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QA BENEFITS to TECHNICAL INSPECTIONS

• This presentation is to show how using elements of the QA 
program can enhance  technical inspections 

• Items included in a technical Inspection

• Areas that need improvement

• Elements that could enhance the inspections
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QA BENEFITS to TECHNICAL INSPECTIONS

• The MID Inspectors use checklists to ensure that 
inspection of all items are covered during their inspections.  
Categories include: 
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Including:

• Outbound Inspections

• Inbound Inspections

• Scrap Inspections

• Repair Practices including Air Brake, Coupler/Draft Gear, 
Running Repair, Car Body, Truck Side Frame/Bolsters, 
Gages and Publications, AAR Billing and Forms

• Material ID/Packaging and Storage
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The number of exceptions in 2021          2143 

• Material Storage 454 = 24.1%

• Outbound Inspection 338 = 17.9%

• Wheel Sets 223 = 11.9%

• Billing Items 199 = 10.6%

• Airbrake Items (test/device) 172 =  9.1%

• Gages (missing and use) 136 = 7.2%

• Publications Items 70  = 3.7%
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Elements that can be used

• Material Storage / 2.16 Preservation, Packaging and shipping

• Outbound Inspections / 2.12 Final Inspections

• Wheel Sets / 2.16 Preservation, Packaging and Shipping 
and/or 2.22 Training

• Billing Items / 2.17 Quality Records

• Airbrakes / 2.22 Training 

• Gages and their Use / 2.8 Measuring and test and 2.22 
Training

• Publications / 2.7 Document Control
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Elements that can improve

• ELEMENT 2.6 Corrective and Preventive Action

• Root cause

• Corrective actions
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M-1003 Shop Vs. Non M-1003

Random sampling of exceptions taken at shops that M-1003 
certified compared to shops that were not M-1003 certified.

Shops that were not M-1003 certified had 34% more 
exceptions.
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Quality Assurance Program 
Evaluation (QAPE) Checklist

Chad Mowery

Vice President of Operations

Katahdin Rail Services
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QAPE Checklist - 2022
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QAPE Checklist – Instructions
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QAPE Checklist – Three Different Applications

• 2.19 – Quality Assurance Program Review and Manual Revision

• 2.21 – Internal Quality Audits

• Chapter 3 – External Quality Audits
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QAPE Checklist – QA Program and Manual

• 2.19.1.1 – The facility shall maintain a completed Quality Assurance 
Program Evaluation Checklist, documenting the corresponding line item 
from the facility’s Quality Assurance Manual and supporting Quality 
Assurance procedures that address each requirement in the current 
Specification M-1003.

• Key Requirements – “documenting the corresponding line item…that 
address each requirement”.
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QAPE – Quality Program and  Manual Review –
Acceptable ?
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QAPE – Quality Program and  Manual Review –
Not Acceptable – Does not include corresponding line 

items from the QA Manual or Procedures
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QAPE Checklist – 2.19.1.1  QA Program Review 
and Manual Revision
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QAPE Checklist – 2.19.1.1  QA Program Review 
and Manual Revision
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QAPE Checklist – Internal Quality Audits

• 2.21.3 – The internal audits shall be performed in accordance with 
documented procedures (using appropriate checklists) by trained 
personnel who have the organizational freedom to document results.

• The facility’s procedure must address all the requirements in M-1003 
section 2.21 and define what type of checklist shall be used.

• The QAPE checklist is an “appropriate checklist” if the facility wants to use 
it.  The facility may specify other applicable checklists to be used for 
internal audits.

• The Internal Auditor shall record enough evidence to make a decision to be 
confident that the auditee is either in-compliance or out-of-compliance. 
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Technical Checklists and M-1003 Requirements

• The facility’s Internal Audit procedure shall define the “appropriate 
checklists” to be used.  

• Technical Checklists may not address all M-1003 requirements.

• Using the QAPE checklist in conjunction with Technical or Facility 
approved “Appropriate Checklists” is recommended.

• Technical Checklists or Process Specific Checklists can be used to 
determine compliance with applicable technical requirements.
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M-107/M-208 Checklist – Internal Quality Audits
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QAPE – Internal Quality Audits – Acceptable ?
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QAPE – Internal Quality Audits –
Not Acceptable – Does not include enough evidence to 

determine compliance or non-compliance 
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QAPE Checklist – Internal Quality Audits



©2022 TTCI - 335

QAPE Checklist – Internal Quality Audits
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QAPE Checklist – External Audits
• AAR Auditor will contact the facility and request the latest revisions of the 

facility’s QA Manual and completed QAPE checklist.  Auditor will review 

for acceptability.

• Revisions to the QA Program and QA Manual must be submitted to the 

AAR Auditor approximately 60 days prior to the scheduled AAR M-1003 

Audit.

• AAR Auditor is required to the use the QAPE checklist to conduct and 

record evidence identified during the audit.

• The Auditor must complete the checklist with enough evidence to make a 

decision to be confident that the auditee is either in-compliance or out-of-

compliance with specified requirements.
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QAPE – External Quality Audits – Acceptable ?
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QAPE – External Quality Audits –
Not Acceptable – Does not include enough evidence to 

determine compliance or non-compliance 
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QAPE Checklist – External Audits
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QAPE Checklist – External Audits Page 1
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QAPE Checklist – External Audits Page 2
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QAPE Checklist – Notes and Lack of Space

• Many of the elements on the QAPE checklist have a limited 

amount of space to record the evidence you are evaluating.

• It is acceptable to make notes on the back of the QAPE and/or 

supplemental pages when necessary.

• Recommendation:  Sign and Date the pages.
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QAPE Checklist – Notes and Lack of Space
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QAPE Checklist – Evidence

• 2.19.1.1  Be specific when documenting the corresponding line item 

from the QA Manual and supporting Procedures.

• 2.21.4  Internal Audit notes must include evidence of conformance 

and/or nonconformance of activities to specified requirements.
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QAPE Checklist – Auditor’s Evidence

• Did you make notes of form numbers, procedures, revision dates, 
names, gauges, and observations?

• Is the evidence sufficient to confirm conformance to specified 
requirements?

• In the event questions arise after the audit is complete, do you have 
sufficient documentation to demonstrate conformance at the time of 
the audit?  Will you be able to recall what you observed?



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!



AAR Quality Assurance Auditor and 

Industry Conference
April 12-14, 2022

Fort Worth, Texas



©2022 TTCI - 348

Quality Assurance Committee Expectations:
Auditors and Facilities 

Gordana Halvadzija

Manager of Quality Assurance

Canadian Pacific Railway
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Audit Cycle

• Audit planning and preparation:

Audit preparation consists of planning everything that is done in advance by 

interested parties, such as the auditor, the lead auditor, the facility, and the quality 

assurance management (QAM), to ensure that the audit complies with the 

facility’s objective. This stage of an audit begins with the decision to conduct the 

audit and ends when the audit itself begins.

• Audit execution

• Audit reporting

• Audit follow-up and closure

Audit Types: CT - Certification; RE - Recertification; C1/C2 - Compliance 1/2  
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Quality Assurance Program Requirements 
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M-1003 Certified Facility

Shall establish, implement and maintain a Quality Assurance Program (QAP), 

documented in a Quality Assurance Manual that:

– Include all 24 Elements from MSRP, Section J Specification M-1003

– Include or make reference to the QAP’s procedures

– Outline structure of the documentation used in QAP to plan and perform work so non-
conformances are prevented and those that occur are detected / resolved

– Provide the means for effectively implementing and improving Quality Program

– Include a description of the organization 

– Include or reference a facility’s production, inspection and test plan
▪ Plan shall describe the overall process and is not required to include each activity

– Document each QAP function, including purpose, scope and an outline of what shall be 
done
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AAR Accredited Auditor 

• The lead auditor will contact the facility (approx. 60 days 
prior) to schedule the audit, at which time the facility must 
confirm both the audit date(s) and its readiness for the 
Quality Assurance Program audit. 

– These acknowledgments will be documented in the audit 
fee letter sent to the facility. 

– The audit schedule will be developed in conjunction with the 
facility.
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AAR Accredited Auditor 

• At this time AAR will request the following: 

– The latest revisions of the facility QA manual and completed 
Quality Assurance Program Evaluation checklist (QAPE).  

▪ To be submitted approximately 60 days prior to the 
scheduled M-1003 audit.

– Send facility the latest Facility Profile Data Sheet -
Verification of the current activities as per Appendix A. 
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AAR Accredited Auditor 

• Confirm that the requested activities from the Facility Profile Data Sheet 

match the activities listed in the AAR Registry of M-1003 Certified facilities 

(http://aar.iirx.net/Registry/Registry). 

– If the facility wishes to change the scope of M-1003 certification (i.e. add or remove 
activities) they must contact the Quality Assurance Management (QAM) at 
QA@aar.com 60 days before their next audit date. 

▪ If the newly requested activity requires a new technical approval, the auditor is to 
perform a full 24-element recertification audit. 

▪ If the newly requested activity does not require a new technical approval, the auditor is 
to conduct the regularly scheduled audit. 

• The above requirements are to be used to assist the auditor in estimating 

time required to perform the audit. 

http://aar.iirx.net/Registry/Registry
mailto:QA@aar.com
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AAR Accredited Auditor 

• QAM must be copied on the Program Schedule Letter 
when sent to the facility.   

• Audits are to be scheduled approximately 60 calendar 
days prior to the facility’s M-1003 certificate expiration 
date. 
– The facility may request a change or an extension to their 

annual audit as long as the date requested is prior to their 
expiration date, the request must be submitted to their AAR 
Accredited Auditor and copied to QAM (QA@aar.com) prior 
to the change being granted by the auditor. 

mailto:QA@aar.com
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AAR Accredited Auditor 

• The auditor should establish the scope of the audit. 
– Elements 2.6, 2.15, 2.18, & 2.21 must be audited at every audit in 2022
– Compliance audits consist of 6 to 8 elements (4 plus 2 to 4)

• As a basis for planning the audit, the auditor may review the 
auditee Quality Assurance Program documents, which include, 
but are not limited to:  
– The Quality Assurance Manual, 
– Past audit reports, 
– Response to audit findings, 
– Nonconformance reports/responses, and 
– Governing technical specifications.
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Facility

• Start detailing gaps in paperwork (Initial Certification) –
Internal audit will have determined these 

• Update procedures as required 

• Start ramping up internal checks and inspections

• Ensure support from all levels of management

• Advise workforce through meetings of audit goals 

• Get everyone’s buy‐in to audit goals
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Facility

• Conduct internal system audit 

• Review results with facility’s key players

• Implement corrective actions to identified non-compliances  

• Communicate results with employees, as appropriate 
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Facility

• The Facility must submit (60 days prior to an audit): 

– Completed Facility Profile, 

– The latest revisions of the facility QA manual, and 

– Completed Quality Assurance Program Evaluation checklist 
(QAPE).

• Confirm audit schedule with auditor
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Facility

• Identify key players to participate in the AAR audit
– Ensure resources in place to follow auditor through audit 
– Ensure participants are available when and where needed

• Arrange work schedules to meet audit needs

• Identify records and programs that will be needed and 
ensure access to facilitate audit flow
– As required, get keys to cabinets, rooms, etc. to keep audit 

flow moving and any other resources, e.g. computers

• Continue communications with employees 
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Facility 

• The auditor is looking for objective evidence that the systems and 

documentation conform to the applicable AAR requirements. 

• Here are some tips to prepare your teams for a successful audit: 
– Just answer the question. Answer honestly. If you don't understand the question, say so. 
– If you are in the middle of a task, and it is important that you finish the task, ask the auditor if 

he/she can come back in XX minutes.
– Know where the documentation that applies to your job.
– Ensure the documentation you are using is the latest revision and that all quality records are 

completed accordingly (and fully). 
– Know and understand the quality policy, and where you can find it. 
– Know the objectives that apply to you and how you affect them.
– In short, auditor is looking to see that: 

▪ Say (document) what you do 
▪ Do what you say (have documented) 
▪ Can prove it (completed records in place) 



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!
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Industry Conference
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AWS D15.1 Workshop
Chapter 11 – Annex H

John Killion

Manager, Welding Processes

Marmon Rail (UTLX)
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Clauses 1 - 10

John Gronberg
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AWS D15.1/D15.1M:2019

• Railroad Welding Specification for Cars and Locomotives

• An American National Standard

• Approved by the American National Standards Institute 
(ANSI) March 8, 2019

• 6th Edition which supersedes AWS D15.1/D15.1M:2012

• Prepared by the American Welding Society (AWS) 
Committee on Railroad Welding

• Under the Direction of the AWS Technical Activities 
Committee (TAC)



©2022 TTCI - 367

AWS D15.1/D15.1M:2019

• Personnel

• AWS D15 Committee

on Railroad Welding

• AWS D15A Subcommittee

on Cars and Locomotives

• Advisors
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AWS D15.1/D15.1M:2019, Forward (Info only)

• This specification establishes minimum welding standards 
for the manufacture and maintenance of railcars, 
locomotives, and their components, intended for North 
American railroad service
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AWS D15.1/D15.1M:2019, Clause 1

• 1. General Requirements

• For welding tank car tanks, refer to Association of 
American Railroads (AAR) Manual of Standards and 
Recommended Practices, Section C-III, Specification for 
Tank Cars, M-1002
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AWS D15.1/D15.1M:2019, Clause 1

• Units of Measurement

• This standard makes use of both U.S. Customary Units 
and the International System of Units (SI)

• (SI) units are shown within brackets ([ ]) or in appropriate 
columns in tables and figures

• The measurements may not be exact equivalents; 
therefore, each system must be used independently
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AWS D15.1/D15.1M:2019, Clause 1

• Safety

• Safety and health issues and concerns are beyond the 
scope of this standard; some safety and health information 
is provided but not fully addressed herein

• Safety and health information is available from the 
following sources

• American Welding Society

• Material or Equipment Manufacturers

• Applicable Regulatory Agencies (FRA)
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AWS D15.1/D15.1M:2019, Clause 2

• 2. Normative References – (Not all Inclusive)

• AWS Standards
– AWS AX.X/AX.XM Electrode Specifications
– AWS B2.1/B2.1M Procedure and Performance Qualification

• ANSI Standards
– ANSI Z49.1 Safety in Cutting and Allied Processes, (free 

download AWS.org)

• AAR Standards
– M-1002
– S-137, S-269, S-306, S-307, S-308, S402
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AWS D15.1/D15.1M:2019, Clause 3

• 3. Terms and Definitions

• AWS A3.0M/A3.0 Standard Welding Terms and Definitions, 
provides the basis used herein

• There are a number included to accommodate usage 
specific to this document

– Class 1 Weld

– Class 2 Weld

– Designated Inspector

– Essential Variables
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AWS D15.1/D15.1M:2019, Clause 4

• 4. General Information

• AWS B2.1/B2.1M Specification for Welding Procedure 
and Performance Qualification. 

• Provides an extensive list of materials grouped into 
categories to minimize the number of qualification tests 
required. (free download, AWS.org)

• It does not imply that materials in one group are 
interchangeable or equivalent for any given application

• Annex A provides additional materials specific to this 
specification
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AWS D15.1/D15.1M:2019, AWS B2.1/B2.1M
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AWS D15.1/D15.1M:2019, Clause 4

• 4.3 General Information 

• Clauses 1 through 17 give the general requirements for 
welded construction for metal components 1/8 in [3 mm] or 
greater in thickness

• Clauses 18 through 23 give specific requirements for 
welding of base metals less than 1/8 in [3 mm]

• Material 0.1196 in [3 mm] nominal may be considered 1/8 
in [3 mm]
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.1 General – Welding Procedure Specification Data

• WPS may be presented in any format, written or tabular provided the 
data in the matrix is included for each applicable process

– FCAW-G, FCAW-S
– FW  Flash Welding, (form of resistance welding)
– GMAW  Gas Metal Arc Welding
– GTAW  Gas Tungsten Arc Welding
– SAW  Submerged Arc Welding
– SMAW  Shielded Metal Arc Welding 
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AWS D15.1/D15.1M:2019, Clause 5

• Welding Procedure Specification Data Matrix Covers what you 
need to have on the WPS

– 5.1.1 Joint Design
– 5.1.2 Base Metals
– 5.1.3 Filler Metals
– 5.1.4 Position/Progression
– 5.1.5 Preheat & Interpass
– 5.1.6 Heat Treatment
– 5.1.7 Shielding Gas
– 5.1.8 Electrical
– 5.1.9 Variables



©2022 TTCI - 379

AWS D15.1/D15.1M:2019, Clause 5
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.2.2 Capacitor Discharge Welding
– Written welding procedure is required
– The Welder shall be trained on proper use of the welding 

equipment
– The training must be documented
– Welding procedure qualification is not required
– Welder performance qualification is not required
– Welds subject to acceptance criteria of a temporary weld 

17.1
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.3 Welding Procedure Qualification

• 5.3.1 Prequalified Procedures

– Approved for use without performing procedure qualification 
tests

– Steels listed in Clauses 7 & 8 tables 8.1 and 8.2

– FCAW, SMAW, SAW GMAW (except short circuit)

– Conforming to Clauses 5 through 8

– AWS SWPS’s may also be used
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.3.2 Other materials or welding procedure specifications 
using one the processes covered may be used provided 
they are qualified by testing in accordance with Clause 10

• 5.3.3 Qualification of a procedure by one company shall 
not qualify that procedure for another company (see 9.4.1)

• 5.3.4 The welding of test coupons to produce a procedure 
qualification record shall not be subcontracted 
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.3.7 Welding Procedure Specifications qualified with other 
listed specifications shall be considered acceptable

• 5.3.8 Welders or Welding Operators qualified for materials, 
processes or procedures being with listed specifications 
shall be considered qualified to weld

• Within the limitations of essential variables and method of 
testing specimens
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AWS D15.1/D15.1M:2019, Clause 5
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.4.5 A thread deforming weld to retain a nut on a bolt shall be 
made by a qualified welder or tack welder

• 5.5 Design of Welded Joints
– Drawings and Welding Procedure Specifications
– Effective Weld Areas, Lengths and Sizes
– Filler Plates
– Details of Fillet Welds
– Intermittent Fillet Welds
– Lap Joints
– Mechanical Fasteners
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.6 Consumables

• 5.6.1 Welding consumables that have been removed from 
their original package shall be protected and stored so that 
the welding properties are not affected. Electrodes shall be 
dry and in condition suitable for use.

• Low Hydrogen Electrodes – Are those whose classification 
ends in a 5, 6 or 8. (E7018)
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AWS D15.1/D15.1M:2019, Clause 5

• 5. Requirements for all Welding

• 5.6.6.1 All low hydrogen electrodes shall be purchased in 
hermetically sealed containers or shall be baked as 
prescribed.

• After hermetically sealed containers are opened, 
Electrodes shall be consumed or placed in a storage oven 
held at a temperature of at least 250 degrees F. [121 C]
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AWS D15.1/D15.1M:2019, Clause 5

• 5.5.6.2 Baking Electrodes 

• Low hydrogen electrodes not purchased in hermetically 
sealed containers, from damaged containers or exposed 
beyond their limits shall be baked as follows

• AWS A5.1/5.1M – 2 hrs. between 500- and 800-degrees F

• AWS A5.5/5.5M – 2 hrs. between 700- and 800-degrees F

• Low hydrogen electrodes shall be re-baked no more that 
once.

• Electrodes that have been wet shall not be used
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AWS D15.1/D15.1M:2019, Clause 5

• 5.6.6.3  Approved Atmospheric Exposure Time Periods

• After hermetically sealed containers are opened, or after 
the electrodes are removed from storage or baking ovens, 
shall not exceed the times shown in Table 5.6 column A.

• If they are exposed to the atmosphere less than the times 
shown in table 5.6, they may be returned to the oven

• After 2 hrs. they may be reused

• Table 5.6 column B is time limits established by testing.
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AWS D15.1/D15.1M:2019, Clause 5
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AWS D15.1/D15.1M:2019, Clause 5
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.1.1 Scope. This clause applies to the production and 
inspection of welded assemblies and structures

• 6.1.2 Equipment. All welding and cutting equipment shall 
be so designed and manufactured and shall be in such 
condition as to enable qualified welders, welding operators 
and tack welders to follow procedures and obtain the 
results prescribed
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.1.3 Welding Conditions.  Welding shall not be allowed 
when the surfaces to be welded a wet, or exposed to rain, 
snow or high wind or when the ambient temperature in the 
area to be welded is below 0 degrees, F. 

• Does not alter or preclude the minimum preheat or 
interpass temperatures required by the WPS
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.2 Preparation of Base Metal

• 6.2.1 Steel and Aluminum Base Metals

– Thermal Cutting Criteria

– Repair of Discontinuities

• 6.2.2 Steel Base Metal only

– Edge and Surface Requirements

– Acceptable Joint Preparation Methods
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.2.3 Aluminum Base Metal Only
– Base Metal Preparation
– Joint Preparation and Backgouging Methods
– Surface Requirements
– 6.2.3.4 Brushes for Cleaning Aluminum
▪ Exclusively for aluminum
▪ Kept clean
▪ Interval between cleaning and welding shall be kept as short 

as possible
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.3 Steel and Aluminum Assembly Criteria

• 6.3.1 Root Opening, fillet welds

– Shall not exceed 3/16 in [5 mm]

– If greater than 1/16 in [1.5 mm] increase weld size by the 
amount of separation

• Faying Surfaces, Separation shall not exceed 1/16 in [1.5 mm] 
(lap joints, plug and slot welds, groove weld with backing) 

• Fillers, Use of fillers is prohibited unless specified or approved
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.3.2 Maximum Root Opening, partial joint penetration 
groove welds parallel to length of member, 3/16 in [5 mm]

• 6.3.3 Butt Joint Alignment, Shall not exceed 30% the 
thickness of the thinner part, but in no case more than 1/8 
in [3 mm]
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.3.4 Out-of-Tolerance Joints, table 6.2 provides 
tolerances. If exceeds; need Engineer’s approval or 
correction

• Excessive Root Opening, may be corrected by welding 
with limitations (twice the thickness of the thinner member 
or ¾ in [19 mm])

• Gouging, grooves produced by gouging shall be in 
accordance with the groove profile dimensions of the WPS 
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AWS D15.1/D15.1M:2019, Clause 6
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.3.4 Continued

• Fixturing

• Backing, same as faying surfaces 1/16 in [1.5 mm]

• Complete Joint Penetration Groove Welds

• Transverse Groove Weld Requirements (Load-Bearing)
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• Tack Welds
– Qualified welder or tack welder
– In accordance with a written WPS (prequalified or qualified)
– Subject to same quality requirements as final welds
– If incorporated into final weld, filler metal must be the same 

composition as that used for the final weld
– Shall be cleaned thoroughly before incorporation
– If they are not incorporated into the final weld and not 

shown on the drawing they must be removed
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.4 Weld Profiles

• Fillet Welds

• Groove Welds

• Joint Surface Reinforcement

• Joint End Profile

• Overlap
– Overlap in fillet welds shall not be permitted.
– Overlap in groove welds shall not be permitted.
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AWS D15.1/D15.1M:2019, Clause 6

• Fillet Welds. Faces may be slightly convex, flat or slightly 
concave Figure 6.2(A) and (B)
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AWS D15.1/D15.1M:2019, Clause 6

• Fillet Welds
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AWS D15.1/D15.1M:2019, Clause 6

• Groove Welds. Shall be made with slight reinforcement 
unless, unless otherwise specified. 

• The convexity (reinforcement) shall not exceed the values 
shown in figure 6.2(D)

And it goes on to say

• The reinforcement shall have a gradual transition to the 
plane of the base metal surface. Figures 6.2(D), (E)
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AWS D15.1/D15.1M:2019, Clause 6
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.5 Repairs - After Welding

– Joint Preparation Methods

– Extent of Repairs

– Inspection Methods and Repair of Cracks

– Distortion Control (steel and aluminum)

– Engineer Approval and Notification

– Accessibility for Repair

– Repair of Mislocated Holes
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AWS D15.1/D15.1M:2019, Clause 6

• 6. Technique and Workmanship

• 6.6 Arc Strikes

• 6.7 Cleaning (single and multi pass) and protective coatings

• 6.8 Weld Terminations – Run off tabs

• 6.9 Groove Weld Backing – Continuous or complete penetration

• 6.10 Heat Input Control for Quenched and Tempered Steel

• 6.11 Stress Relief/Postweld Heat Treatment (PWHT)

• 6.12 Peening – Slag hammers, tools for removal of slag is not peening

• 6.13 Stud Arc Welding

• 6.14 Workpiece Leads – See also FM Rule 82

• 6.15 Welding of Air Brake Pipe – MSRP E, S-402
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AWS D15.1/D15.1M:2019, Clause 7

• 7. Prequalified Welding Procedure Specifications 

• Prequalification requires compliance with clauses 5 thru 8 
when specified, notch toughness must be qualified by testing

• 7.1 Groove Weld Size (Effective Weld Size)

• 7.2 Joint Designs

• 7.3 Fillet Welds

• 7.4 Details of Plug and Slot Welds

• 7.5 Complete Joint Penetration Groove Welds

• 7.6 Partial joint Penetration Groove Welds
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 7

• 7. Prequalified Joint Details

• There are 22 prequalified complete joint penetration (CJP) 
groove weld details. Figures 7.1A – 7.1L

• And 12 prequalified partial joint penetration (PJP) groove 
weld details. Figures 7.2A – 7.2J

• The legend and notes outlined for all joint details are at the 
beginning of the figures
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 7
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AWS D15.1/D15.1M:2019, Clause 8

• 8. Technique for Prequalified WPS’s

• 8.1 Base Metal, Filler Metal and Other Material Requirements
– Listed base metals and filler metals in Table 8.1 are the only 

ones that may be used in prequalified WPS’s
– Unlisted base metals and filler metals must be qualified per 

clause 10
– Chromium Molybdenum and G-series filler metals are not 

allowed prequalified
– Other material requirements, run-off tabs, fillers, fused metal 

backing - same “M” number as the base metal
– Welding Parameters of the WPS shall be within the limits 

recommended by the electrode manufacturer
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AWS D15.1/D15.1M:2019, Clause 8

• 8. Technique for Prequalified WPS’s

• 8.2 Preheat, Interpass and PWHT Requirements

– Table 8.2 outlines preheat requirements

– Preheated area, distance equal to the thickness of the part 
being welded but not less that 3 in [75 mm] in all directions

– Preheat and Interpass Temperatures

– Stress Relief/Postweld Heat Treatment, prequalified 
WPS’s shall not be used if PWHT is specified
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AWS D15.1/D15.1M:2019, Clause 8

• 8. Technique for Prequalified WPS’s

• 8.3 Shielded Metal Arc Welding (SMAW)

• 8.4 Submerged Arc Welding (SAW)

• 8.5 Gas Metal Arc and Flux Core Arc Welding (GMAW / FCAW)

• 8.6 Plug and Slot Welds

• 8.7 Welding Wear Plates and Wear Liners (References the MSRP)

• Information in these paragraphs address things like
– Position, progression
– Electrode diameters
– Weld layer thickness
– Max wind velocity
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AWS D15.1/D15.1M:2019, Clause 8
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AWS D15.1/D15.1M:2019, Clause 8
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AWS D15.1/D15.1M:2019, Clause 8



©2022 TTCI - 423

AWS D15.1/D15.1M:2019, Clause 8
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AWS D15.1/D15.1M:2019, Clause 8
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AWS D15.1/D15.1M:2019, Clause 8
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AWS D15.1/D15.1M:2019, Clause 9

• 9. General Requirements for Qualification

• 9.1 Prequalified Procedures

• 9.2 Qualified Procedures

• 9.3 Welders, Welding Operators, and Tack Welders

• 9.4 Qualification Responsibility
– Company Requirements
▪ Procedure Qualification
▪ Performance Qualification
▪ Change of Ownership
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AWS D15.1/D15.1M:2019, Clause 9

• Each company shall be responsible for welding procedure 
qualifications used by the company and their 
subcontractors.

• When a facility changes ownership, the new owner shall
– Review the procedure qualification records to determine 

they conform to the requirements of this specification
– Properly documented and conforming WPS’s may be used 

without re-qualification, provided
▪ The new owner accepts responsibility 
▪ WPS’s reflect the name of the new owner
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AWS D15.1/D15.1M:2019, Clause 9

• Each company shall be responsible for performance 
qualifications of welders, tack welders and welding 
operators used by the company and their subcontractors.

• When a facility changes ownership, the new owner shall
– Review the performance qualification test records to determine 

they conform to the requirements of this specification
– Welders, tack welders and welding operators whose 

qualification records conform may continue to weld without re-
qualification, provided
▪ The new owner accepts responsibility 
▪ Their qualification records reflect the name of the new owner
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AWS D15.1/D15.1M:2019, Clause 9

• The term “company” as used in clause 5.3.3 and 9.4.2 
includes all companies under common ownership that 
utilize the same program of welding standards and 
documentation

• Qualifications that were performed to and met the 
requirements of earlier editions of AWS D15.1 while 
those editions were in effect are valid and may be used as 
long as they meet the requirements of this specification.
– It is not acceptable to use an earlier edition in lieu of 

the current edition unless the specific earlier edition is 
a contractual requirement.
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AWS D15.1/D15.1M:2019, Clause 10

• 10. Procedure Qualification

• 10.1 Limitation of Essential variables, Table 10.1

• 10.2 Types of Tests and Purposes, Table 10.2

• 10.3 Base Metal and its Preparation

• 10.4 Position of Test Welds

• 10.5 Joint Welding Procedure Specification

• 10.6 Test Specimens; Number, Type and Preparation

• 10.7 Special Test Conditions

• 10.8 Method of Testing Specimens

• 10.9 Test Results Required

• 10.10 Records
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AWS D15.1/D15.1M:2019, Clause 10
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AWS D15.1/D15.1M:2019, Clause 10

• Procedure Qualification, Table 10.1

• Joint Design
• Filler Metals

• Process Parameters

• Shielding Gas
• Submerged Arc Welding (SAW) 

• Flash Welding (FW)

• Preheat and Interpass, Post Weld Heat Treat (PWHT)
• General

• Supplemental when notch toughness is specified
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AWS D15.1/D15.1M:2019, Clause 10, Table 10.2
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AWS D15.1/D15.1M:2019, Clause 10
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AWS D15.1/D15.1M:2019, Clause 10

• Number and Type of Specimens Range of Thickness

• Table 10.3 – Partial Joint penetration Groove Welds

• Table 10.4 – Fillet Welds

• Table 10.5 – Position Limitations / Notch Toughness

• Table 10.6 – As Welded Strength / Aluminum Alloys

• Figures 10.1 Thru 10.18 Gives us
– Positions of Groove Welds Fillet Welds and Test Plates
– Location of Specemins
– Details of Specimens
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AWS D15.1/D15.1M:2019, Clause 10



©2022 TTCI - 437

AWS D15.1/D15.1M:2019, Clause 10
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AWS D15.1/D15.1M:2019, Clause 10
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AWS D15.1/D15.1M:2019, Clause 10
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AWS D15.1/D15.1M:2019, Clause 10
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Concludes Clauses 1 - 10

John Gronberg
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AWS D15.1 Workshop

John Gronberg

Manager of Quality

Watco
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)

Essential Variables:
• Process
• Position
• Material
• Joint Geometry
• Plate (Thickness)/Pipe (Diameter)
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AWS D15.1 Performance Certification: Position
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AWS D15.1 Performance Certification: Position
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AWS D15.1 Performance Certification: Material Grouping
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Certification: Process



©2022 TTCI - 457

AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)
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AWS D15.1 Performance Qualification (Chapter 11)

➢Process
➢Material (M Number)
➢Position
➢Plate/Pipe (Thickness and Diameter)
➢Joint Geometry
➢Electrode (F# for SMAW)
➢6-Month Continuity
➢Eye-Exam
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Welding Operator Qualification (Chapter 12)
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Welding Operator Qualification (Chapter 12)
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Welding Operator Qualification (Chapter 12)
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Tack Welder Qualification (Chapter 13)
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Tack Welder Qualification (Chapter 13)
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Inspection – General Requirements (Chapter 14)
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Inspection – General Requirements (Chapter 14)
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Inspection – General Requirements (Chapter 14)
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Inspection – General Requirements (Chapter 14)
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Inspection – General Requirements (Chapter 14)
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Inspection – General Requirements (Chapter 14)
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NDE – General Requirements (Chapter 15)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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NDE – Methods (Chapter 16)
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Acceptance Criteria (Chapter 17)
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Acceptance Criteria (Chapter 17)
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Acceptance Criteria (Chapter 17)
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Acceptance Criteria (Chapter 17)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)



©2022 TTCI - 504

Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Requirements for Welding Sheet Metal 
(Chapter 18)
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Welder, Welding Operator, and Tack Welder 
Qualification –Carbon, Low Alloy, and Stainless Steel                        

Sheet Metals   (Chapter 19)
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Welder, Welding Operator, and Tack Welder 
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Sheet Metals   (Chapter 19)
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Welder, Welding Operator, and Tack Welder 
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Welder, Welding Operator, and Tack Welder 
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Welder, Welding Operator, and Tack Welder 
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Welder, Welding Operator, and Tack Welder 
Qualification –Carbon, Low Alloy, and Stainless Steel                        

Sheet Metals   (Chapter 19)
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Thank you for Participating!

Questions ?



AAR Quality Assurance

55500 DOT Road

Pueblo, Colorado 81001

www.aar.com

Thank you!


