











TECHNICAL EXCHANGE MEASUREMENT TRAINING PROGRAM

considerations include a discussion on different pressure types
such as gauge, absolute, compound, differential, negative gauge,
and vacuum. We will also cover requirements for field calibration,
uncertainties associated with field calibration, errors relating

to temperature effects and different methods of calibration. In
addition to pressure calibration and measurement theory, this
course will also include a hands-on work shop where various
methods of pressure calibration are tried and experienced.

TE-12 | February 26

1:00 PM - 5:00 PM | 1/2-Day (4 hours)
Dynamic Sensors and Calibration
Instructor: Patrick Timmons, The Modal Shop

Vibration calibration class will dive into calibration theory,
standards, and methodology for dynamic sensors as well as
explanations of different sensor types and the operational
theories behind them. Target audience is beginner to intermediate
level.

TE-13 | February 26

1:00 PM - 5:00 PM | 1/2-Day (4 hours)
Theory and Operation of Dry-Block Temperature
Calibrators

Instructor: Scott Crone, Ametek

This course will describe the construction, evolution, and
practical use of dry-block temperature calibrators. This will
include the basic design, the added features that are bringing
later generations closer to the precision of calibration baths, and
how they should be used as well as common misuses.

TE-14 | February 26 & 27
8:00 AM - 5:00 PM | 2-Day (16 hours)

Dimensional Metrology Hands-On Workshop

Instructor: Dr. Ted Doiron, National Institute of Standards and
Technology (NIST); Eric Stanfield, National Institute of Standards
and Technology (NIST)

The basic principles of dimensional metrology are the

same for nearly every calibration made in typical labs. This
workshop teaches these principles through guided hands-on
characterization of the most typical dimensional measurement
instrument, the Universal Length Measuring Machine.

TE-15 | February 26 & 27

8:00 AM - 5:00 PM | 2-Day (16 hours)

Decision Rules: Reducing Risk in Conformance Decisions
Instructor: Scott Mimbs, Sponsored by American Association
of Laboratory Accreditation (A2LA)

This two-day course provides the information needed

to evaluate the decision risk for measurements used in
conformity assessments and to develop decision-rules that
mitigate the risks. The technical and mathematical details

are based on International standards and internationally
accepted practices. There is a focus on metrology’s influence
throughout a product’s lifecycle, and where key elements reside

Antonio Possolo PhD,
National Institute of Standards and
Technology (NIST)

Mark Evans,
Guildline Instruments

within the Quality Management System (QMS), specifically

1S0 9001:2015, AS9100D, and /SO 13485:2016. This course
provides the information to meet the decision rule requirements
found in ISO/IEC 17025:2017 and the 2% risk requirements of
ANSI/NCSL 7540.3-2006.

TE-16 | February 26 & 27

8:00 AM - 5:00 PM | 2-Day (16 hours)

The NIST Uncertainty Machine and the NIST Consensus
Builder

Instructor: Antonio Possolo PhD, National Institute of Standards
and Technology (NIST)

The NIST Uncertainty Machine (NUM) and the NIST Consensus
Builder (NICOB) are web-based applications accessible worldwide
via any internet browser. The NUM provides a user-friendly
interface to uncertainty analysis for measurement models of

the type described in the GUM (“Guide to the Expression of
Uncertainty in Measurement”), using the GUM approach and

the Monte Carlo method of the GUM Supplement 1. The NICOB
provides a user-friendly interface for the analysis and reduction
of measurement results obtained in interlaboratory studies,
including key comparisons: computation of consensus values,
characterization of associated uncertainty, evaluations of
reproducibility, and degrees of equivalence. This course will
provide a hands-on familiarization with the NUM and with the
NICOB, using concrete examples and real data from a wide

range of fields of measurement science, and will also give the
participants sufficient background and guidelines to empower
them to make the particular choices needed to apply these tools
thoughtfully and appropriately. The participants will have the
opportunity to apply these tools also to their own data during

the course, and to share their experiences while doing so.

The participants are expected to have general familiarity with

the basic notions and methods of uncertainty analysis as are
explained in the GUM (or in NIST Technical Notes 1297 and 1900),
but do not need to possess specialized knowledge of probabilistic
or statistical methods.

TE-17 | February 27
8:00 AM - 5:00 PM | 1-Day (8 hours)
AC Measurements and Measurement Parasites Particular

to AC Calibrating Torque Instruments
Instructor: Mark Evans, Guildline Instruments

This eight-hour hands-on course covering AC current
measurements including sources, shunts, Current Transformers
(CTs) and associated measurement setups. The focus will be on
measuring AC currents and resistance shunts using currents
from 20 mA to 100 A, and with frequencies from 20 Hz to 100 kHz.
A deep analysis will be provided into the variables that affect test
setups, measurement results and uncertainties. Special attention
will be paid to design elements that make up a good AC current
shunt and a good AC current source; and the impact of wiring and
grounding.
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As well as material contributions to uncertainty such as

phase, power and temperature coefficients, drift of standards
(with linear regression), EMI and AC noise, and frequency
affects will be examined. Addressing these contributions in an
uncertainty analysis will be provided. Equipment to be used

for the hands-on training includes current sources such as a
calibrator and transconductance amplifier, different types of

AC current shunts, and associated AC Current connectors and
cabling. Participants will be able to use different setups with
hands-on practice. Involvement in this workshop will provide
understanding of best practices, associated measurement
techniques, and tangible demonstrations of measurements using
AC currents up to 100 kHz. Measurement parasites that affect
AC current measurements will also be covered as well as Safety
considerations. Measurement uncertainties will be reviewed and
outlined in a real-world, practical uncertainty budget.

TE-18 | February 27

8:00 AM - 5:00 PM | 1-Day (8 hours)

Calibrating Torque Instruments

Instructor: Lloyd Baker, General Motors

We do hands-on calibration of torque wrenches and discuss
procedures that meet the ASME B107.300-2016 standard. In
addition, we will develop a data sheet-based procedure to
calibrate a torque wrench. We discuss other types of torque
instruments: Calibration of torque cells and develop uncertainty
budget and statement for the calibration of a torque wrench.

TE-19 | February 27

8:00 AM - 5:00 PM | 1-Day (8 hours)

Fundamentals of Humidity Measurement

Instructor: Mike Boetzkes, Consultant, Sponsored by Rotronic

The science behind humidity measurement will be covered
including key terms, formulas and parameters. The effect of
pressure and temperature on relative humidity will be explored
using the psychrometric chart as a tool as well as available
calculators. Selecting the appropriate measurement technology
for various applications will be covered, looking at the key
advantages, disadvantages and principles of operation of some
of the more common measuring technologies. A closer look at
instrument specifications will highlight the different components
of the instrument specification and how they relate to the overall
instrument performance which is can be significantly different
than the accuracy specification.

TE-20 | February 27

8:00 AM - 5:00 PM | 1-Day (8 hours) | Forum East 2
Active Asset Management

Instructor: James Smith, The Boeing Company

Are you getting bang for the buck? Are your assets making you
money, lowering your cost of business, utilized efficiently or are

they idle, underused, are you emotionally attached to them, are
they costing you in non-recuperated expenses? This course will
focus on the increased value a company can realize by taking
proactive life cycle management approaches in the ownership
and utilization of laboratory assets and facilities. By striving to
focus on value orientated uses of capital and expense items,
related utilization and visibility of equipment life-cycles, your
business will see significant increases on “Return on Investment”
(ROI). New lab, new management, merged or acquired? Do you
want to avoid creating the culture that has driven so many others
to poor performance, failure, bankruptcy and loss of business?
Stop managing your assets at arm’s length using decades old
mental models. Instill forward thinking processes based on
proven methods and results, stop sub-optimizing your operational
budgets, attend and gather lessons learned from others who
battled these challenges and came out better for it.

TE-21 | February 27

8:00 AM - 5:00 PM | 1-Day (8 hours)

Applying Risk Management Tools to Make Business
Decisions

Instructor: Tim Osborne, American Association for Laboratory
Accreditation (A2LA)

This course introduces the participants to risk-based thinking
from a business perspective using principles from /SO 9007:2075,
IS0 31000:2018 and the risk management tools from industry as
they apply to an ISO/IEC 17025:2017 laboratory. The participants
will briefly review how ISO/IEC 17025:2017 manages risk for the
laboratory and where the Standard gives the laboratory liberties
to manage its own risk. Using provided scenarios experienced in
an ISO/IEC 17025 laboratory and self-determined risk appetites of
the team, participants will learn how to apply the fundamentals
of risk management when evaluating new opportunities as

well as improving established processes using a 1D, 2D and 3D
approach. Students will then consider levels of mitigation vs.
cost implications when evaluating opportunities and process
improvements.

TE-22 | February 27
8:00 AM - 12:00 PM | 1/2-Day (4 hours)
Understanding Pass/Fail Measurement Decision Risk and

How to Comply with ISO/IEC 17025:2017
Instructor: Jonathan Harben, Keysight Technologies

This tutorial will cover: What is measurement decision risk?
Specific vs. global (average) risk, when to use each type,
techniques for estimating approximate percent risk, inputs
needed, tables and figures to interpolate, importance of
considering both false accept and false reject risk, level of risk
associated with several common decision rules in use today,
guidance flowchart for general selection of appropriate decision
rules, class examples, and class exercises.
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