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CHAPTER 1 

VAISALA QUALITY PLAN 

This document gives a complete overview of the Quality Plan which 
governs the development, manufacturing, marketing and selling of all 
Vaisala measurement instruments and systems. 

For the purposes of this document, the word quality is defined as: 
“The sum total of all the activities related to the research, 
development, manufacture, delivery, marketing, selling and after-sales 
of a product which affect the customer’s level of satisfaction with that 
product in daily use at the customer’s premises.”  

Scope of This Document 
This document describes the quality control procedures that are 
carried out at Vaisala and the quality systems which are used to 
organize the quality control procedures and gauge their effectiveness. 

- Chapter 1 provides a general overview of the content of this 
document. 

- Chapter 2 introduces the Vaisala Business System. This system 
includes an ISO9001:2000-certified quality management system 
and an ISO14001-certified environmental management system. 

- Chapter 3 describes the quality control activities related to quality 
planning for new products and product validation testing during the 
design and development phase. 

- Chapter 4 describes the quality control activities related to the 
production and delivery of standard measurement products and 
measurement systems. 
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- Chapter 5 describes the project/product quality control activities 
that are a part of customized measurement system design and 
delivery projects. 

- Chapter 6 presents Vaisala’s system for ensuring that the in-house 
measurement devices used in production are calibrated correctly 
and traceable to internationally accepted calibration standards 
institutes.  

- Chapter 7 presents how Vaisala tracks the reliability of Vaisala 
products currently in the field and how Vaisala forecasts the future 
reliability of Vaisala products. 
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CHAPTER 2 

VAISALA BUSINESS SYSTEM 

The Vaisala Business System is a company-wide, integrated 
management system. This system encompasses the corporate strategy, 
corporate policies, business processes and procedures, specific sets of 
procedural instructions, financial records and the key performance 
indicators for the various Vaisala divisions and strategic business 
units. The Vaisala Business System has its own site on the Vaisala 
Intranet. 

 
  

Figure 1 Vaisala Business System 
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Vaisala Quality Management System 
The Vaisala Quality Management System is a cornerstone of the 
Vaisala Business System. It complies with the requirements of the 
ISO9001:2000 standard with respect to the product development 
process, continuous product improvement, service development for 
improving customer satisfaction, corrective and preventive actions for 
improving quality, and so on. 

Vaisala Environmental Management System 
The Vaisala Environmental Management System is another 
cornerstone of the Vaisala Business System. It complies with the 
requirements of the ISO14001 standard with respect to contractual 
obligations, regulatory requirements, minimization of the 
environmental impacts of products, production and business activities, 
conformance with environmental protection regulations, continuous 
improvement of environmental performance, and so on. 

Quality and Environmental Policy 
Vaisala’s corporate management has issued the following policy 
statements as guidelines for quality and environmental work at 
Vaisala. 

Quality Policy 
Our aim is to provide our customers with premium-class value. 

Our method of measuring quality performance is based on the 
Balanced Scorecard system. We regularly measure customer 
satisfaction, the performance of our internal processes, the learning 
and professional growth of Vaisala employees and the financial 
performance of the Vaisala Group. Measures which improve quality 
are included in performance measurement at the corporate level. We 
systematically and continuously measure, review, and take action to 
improve our quality performance. 

Specific quality targets are defined in the strategies of the divisions 
and strategic business units. 
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Every Vaisala employee is responsible for his or her own quality 
performance in the business process. 

Environmental Policy 
As a manufacturer of products for environmental measurement, we 
strive to continuously improve our products, services, and business 
processes with regard to their environmental impacts, the prevention 
of pollution and the reduction of waste. 

Vaisala’s products and business processes comply with the applicable 
environmental legislation and regulations, as well as other 
environmental guidelines to which Vaisala has subscribed. 

In the area of new product development, we strive to minimize 
environmental impacts by managing the entire product lifecycle from 
design to disposal. “Designing for the environment”  is one of our 
basic product development principles. 

Specific environmental targets are defined in the strategies of the 
divisions and business units. 

We measure, review and improve our environmental performance 
with the help of specific key indicators of environmental performance. 

The Vaisala Environmental Management System conforms with the 
requirements of the EN ISO 14001 standard. 

Reaching Quality Goals 

Convincing Quality 
Vaisala is building a very customer-focused business culture. We are 
taking steps to ensure that our core business processes correctly define 
customer requirements and fulfill them so as to improve customer 
satisfaction. 

- We create customer satisfaction with faultless products and 
services. We do not give our customers empty promises. 

- The customer requirements that we gather for chosen customer 
segments truly represent the needs and expectations of customers in 
those segments. 
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- The product specifications that we give to customers are honest, 
correct and complete. 

- Quotation/contract reviews are conducted as a regular part of our 
system business. 

- Thorough testing and verification is done before we release our 
products to market. 

- In order to improve the performance of our suppliers we audit them 
and give them feedback and training.  

- We shall continuously improve our customer focus so that 
customers enjoy dealing with us and buying from us. 

Core Business Processes 
Vaisala’s core business processes are designed to bring our divisions 
and strategic business units to their strategic business targets. These 
core business processes are defined, documented and in compliance 
with ISO 9001:2000 requirements: 

- The core business processes take full advantage of automation and 
the individual and team-working abilities of our well-trained 
employees. 

- Continuous improvement is achieved by monitoring our 
performance and evaluating our capabilities as a regular part of the 
business process. This is supported by internal performance audits. 

- A customer feedback system (Vaisala HelpDesk) is in place and 
used daily. 

- Customer satisfaction surveys are conducted regularly and the 
results are used to improve business performance. 

Quality Training 
The competencies of Vaisala personnel whose work directly affects 
product quality are improved with continuous education and on-the-
job training. 

Orientation 
New Vaisala employees are inducted into the company through an 
orientation program which gives them a solid work foundation and the 
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ability to interact successfully in the Vaisala professional community. 
The orientation program is not just for new employees, however. 
Employees who move from one job or unit to another within the 
company are re-inducted through the orientation program. Orientation 
includes quality and environmental training. 

Competence Development 
Supervisors identify the competencies needed by their subordinates to 
succeed in their work, and ensure that their subordinates receive 
appropriate training where necessary. Professional development 
reviews are conducted once per year. Short-term and long-term 
professional development goals are defined in these reviews. They are 
also the forum for evaluating individual training needs, planning 
training programs and evaluating the efficacy of training programs the 
employee has already participated in. The production teams maintain a 
list of specific skills that team members must have, and the skills of 
individual team members are regularly checked against the list. 

Supervisors ensure that their subordinates understand the relevance 
and importance of their work and how they contribute to reaching the 
company’s quality objectives. Supervisors make sure that work 
requiring special qualifications is in fact done by employees who have 
those qualifications. 

Vaisala supervisors, process owners and quality managers train 
Vaisala employees in the specifics of the quality system: quality 
assurance procedures, quality control methods, the tools used to 
measure quality, and the central role of the quality system in the 
corporate business strategy. Vaisala also enrolls employees in 
accredited courses on quality in business to improve their knowledge 
of the subject. 

Personal Growth and Professional 
Development 
At Vaisala, professional growth and personal growth go hand-in-hand. 
We are committed to continuous learning and development. We 
encourage our employees to take advantage of professional and 
personal growth opportunities in order to boost their professional 
qualifications, competencies, motivation and creativity. 
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Continuous Improvement 
In order to keep our internal development activities on the right track 
and assess results accurately, Vaisala has subscribed to the criteria for 
performance excellence that are defined in the Malcolm Baldrige 
National Quality Program. Every year, the Vaisala divisions put 
themselves through a complete Malcolm Baldrige performance 
assessment. The goal of every division is to achieve a significantly 
higher Malcolm Baldrige score every year.  

In addition to the annual performance assessments (Malcolm Baldrige 
self-assessment, staff survey, customer satisfaction survey), 
supplementary internal audits are conducted to study new issues as 
they arise in order to ensure that Vaisala’s quality and environmental 
management systems continue to comply with the requirements of the 
applicable international standards. 

 

 

  

Figure 2 Continuous Improvement of the Vaisala Business 
System 
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Applying the Balanced Scorecard 
Vaisala’s strategic management is committed to measuring 
performance according to the Balanced Scorecard system. Under this 
system, four business perspectives are measured at regular intervals: 
the learning and growth perspective; the business process perspective; 
the customer perspective; the financial perspective. 

Corporate, division and strategic business unit managers as well as 
process owners are responsible for defining a set of key performance 
indicators for each of these business perspectives. They are also 
responsible for instituting a system of metrics for monitoring the key 
indicators. Finally, they are responsible for regularly monitoring and 
analyzing the key indicators using the system of metrics. 

If they notice that the value of a key indicator is beginning to diverge 
significantly from its projected path, they find out why and take action 
to bring that key indicator back on course. The corrective action and 
its results are recorded in the files kept on the key indicators and in the 
minutes of the applicable managerial meetings. 

 

 
  

Figure 3 Vaisala’s implementation of the Balanced Scorecard 
system 
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Organization and Responsibilities 
Vaisala’s organizational chart defines the managerial responsibilities 
of the Vaisala divisions, strategic business units (SBUs), distribution 
channels and support units. 

Process flow-charts have been created which define the tasks, 
responsibilities and authorities of various key roles in the business 
process. Employees who need further clarification of their roles in the 
business process can find detailed descriptions of their roles and 
responsibilities in the process documentation. 

Vaisala’s organizational structure as of May 2007 is shown in Figure 
4 below and Figure 5 on page 15. 

 

 

 
  

Figure 4 Vaisala Divisions, SBUs, and Distr ibution Channels 
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Figure 5 Vaisala Group 

Every Vaisala employee is responsible for the quality of his or her 
own work in the business process. Every Vaisala employee is also 
responsible for the environmental and safety issues related to his or 
her work. If a Vaisala employee notices a quality, environmental or 
safety defect, he or she is responsible for reporting it to his or her 
supervisor so that the necessary corrective action can be taken. It is 
the duty of every Vaisala employee to deliver faultless products and 
services to both internal and external customers. 

A process owner has been nominated for every business and support 
process. The process owner is responsible for the performance and the 
continuous improvement of his or her process with the overall aim of 
improving customer satisfaction. 

The ISO9001 and ISO14001 standards require a management 
representative to be assigned responsibility for quality at the corporate 
level. The Vaisala Group Quality Manager carries out this function as 
required. 
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Customer Satisfaction 

Gathering Customer Requirements 
As a central activity in all our business processes, Vaisala ensures that 
customer requirements are gathered continuously and analyzed 
thoroughly. This is the first step towards improving customer 
satisfaction. 

Customer requirements are referred to in various design, quotation, 
and project reviews. 

Customer Satisfaction 
At the company-wide level, a general Customer Satisfaction Survey is 
conducted at least once every two years. The divisions and strategic 
business units conduct the survey and analyze and disseminate the 
results. 

Vaisala also takes advantage of practical, day-to-day opportunities to 
measure customer satisfaction. At the conclusion of Factory 
Acceptance Tests (FATs) and Site Acceptance Tests (SATs), for 
example, customers are asked to give feedback. Feedback is also 
collected at the conclusion of customer training sessions. At every 
opportunity, customers are encouraged to give topical feedback 
directly to the Vaisala people they deal with. 

Customer Support 
The Vaisala HelpDesk is the customer’s convenient contact point for 
all technical inquiries related to Vaisala products (e.g. malfunctions, 
repairs, spare parts and calibration). Customer complaints and the 
resulting internal corrective action orders are handled through the 
Corrective and Preventive Action procedure described later in this 
document. 
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Vaisala HelpDesk Contact 
Information 
To reach our global customer support teams via the WWW, please fill 
out the HelpDesk contact form at www.vaisala.com 

You can also reach the HelpDesk at: 
E-mail: helpdesk@vaisala.com 
Fax: +358-9-8949 2790 
Telephone: +358-9-8949 2789 
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Quality and Environmental Certificates 

ISO 9001 and ISO14001 
Vaisala Group has been granted the ISO9001 and ISO14001 corporate 
certificates. The group-wide Vaisala Business System (process-based 
quality and environmental management system) complies with the 
requirements of the international ISO 9001:2000 and ISO14001:1996 
standards. 

The ISO certificates are reproduced in Appendix A. The validity of 
the certificates has been confirmed by the third-party auditor Inspecta 
Certification and its partner IQNET - The International Certification 
Network. They have carried out follow-up audits at Vaisala 
Headquarters in Vantaa twice per year, and once per year at four of 
Vaisala’s international sites. 

AQAP2110 
The Finnish Defense Forces have granted Vaisala their “Certificate 
No. 8”  for meeting the requirements of the ISO 9001:2000 and the 
AQAP 2110 standards. 

ISO/IEC 17025 
An Accreditation Certificate has been granted by the Finnish 
Accreditation Service (FINAS) to Vaisala Instruments’  European 
Service Center / Measurement Standards Laboratory (MSL) for 
meeting the requirements of the SFS EN ISO/IEC 17025 standard. 
The MSL is accredited for the calibration of pressure, temperature, 
and relative humidity. 

The American Association for Laboratory Accreditation (A2LA) has 
granted an Accreditation Certificate for ISO/IEC 17025:1999 and 
ANSI/NCSL Z540-1-1994 to The Calibration Standards Laboratory 
(CSL). The CSL is located at the Vaisala North American Service 
Center in Boston. The CSL is accredited for humidity calibration. 

The Japan Calibration Service System (JCSS) has granted an 
Accreditation Certificate for ISO/IEC 17025 to the Vaisala Asian 
Service Center in Tokyo. The accreditation covers humidity and 
dewpoint calibration. 
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CHAPTER 3 

QUALITY ASSURANCE IN PRODUCT 
DEVELOPMENT 

System Product Process 
Vaisala develops new products for its customers by means of the 
Vaisala system product process and the instrument product process. 
Figure 6 on page 20 illustrates the Vaisala system product process. All 
Vaisala employees can access detailed product process documents, 
quality procedures, product development reviews and all the related 
product process support material through the Vaisala Intranet. 



Vaisala Quality Plan ________________________________________________________________  

20 __________________________________________________________________ M210593EN-B 

 
  

Figure 6 Vaisala System Product Process 
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Product Release Policy 
Vaisala strives to earn a reputation as a reliable partner. The Vaisala 
product release policy guides the divisions and their strategic business 
units in implementing the system product process. The goal is to build 
the customer’s confidence in new Vaisala products by releasing them 
to market only after it is fully verified that they will meet the 
customer’s expectations. At release, the specifications, pricing and 
availability of the new Vaisala product have been fixed. The new 
product is accompanied by a full range of marketing and sales 
activities. A new product is released to market only after extensive 
testing, verification and validation, the results of which are thoroughly 
analyzed in the final product review, Business Review 3 (BR3). 

Vaisala also carries out “product concept marketing” , a process which 
can begin after BR2 and before BR3 of the system product process. In 
product concept marketing, Vaisala does not give definitive 
specifications, prices or deadlines for deliveries of the proposed 
product. At an early stage of product concept marketing (before BR1), 
selected customers may be contacted for input in evaluating the 
market suitability of the new product concept. 

Design Reviews 
Every development phase of the system product process ends formally 
in a major review which must be passed before the next phase can 
begin. There are two types of major review: the Business Review 
(BR) and the Design Review (DR). The primary purpose of the BRs is 
to assess the economic feasibility of the product and project. The 
primary purpose of the DRs is to assess the technological and process 
aspects of the product project. 

The Design Reviews are held by the development project’s 
stakeholders including the product manager, project manager, and the 
project team members. The Design Reviews ensure that the project 
activities are properly coordinated: the project activities are aligned 
with the project targets in keeping with the project plan and system 
product process. 

The following sections explain the various Design Reviews. 
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Design Review 0 (DR0) 
- DR0 introduces the project team members to each other. 

- DR0 introduces the business plan, product requirements, the 
technical feasibility study, and the plan for the BR0 to BR1 phase 
to the project team members. 

- A “kick-off meeting”  takes place for project planning. 

Design Review 1 (DR1) 
- DR1 verifies that the product requirements, the product architecture 

specifications, the product technical specifications, the production 
plan and testing plan are mature enough for project planning. 

- DR1 verifies that the project plan is complete and that the project 
team is committed to the project plan and objectives and has the 
resources it needs. 

- A “kick-off meeting”  takes place for carrying out the project plan. 

Design Review 2 (DR2) 
- DR2 verifies that all the product features are finished. 

- DR2 verifies that the product functionality, physical interface and 
user interfaces will no longer be changed. 

Design Review 3 (DR3) 
- DR3 verifies that the product development and system testing have 

been completed. 

- DR3 verifies that the product’s quality/performance fulfill the 
requirements of the Vaisala product release policy. 

- DR3 verifies that the product is ready for release and that 
production can begin. 

Design Review 4 (DR4) 
- DR4 verifies that the product has been released. 

- DR4 verifies that the product has entered production. 
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Design Review 5 (DR5) 
- DR5 verifies that all the project tasks have been completed. 

- In the DR5, all the knowledge gained by the project team members 
is collected and documented. 

Other Reviews 
In addition to Business Reviews and Design Reviews, there are many 
other minor reviews in the system product process. Minor reviews can 
also be called inspections. 

A minor review can have as its focus e.g. subcontractor/partner 
performance, software coding or technical documentation. The 
purpose is to inspect and validate the results of certain key sub-
projects in the product project. 
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Product Type Testing 
Product type testing plays a central role in the product development 
process. Vaisala’s standard portfolio of product types tests is based on 
widely approved international standards. 

Product type tests serve the product process by confirming that the 
final product design will fulfill the specified requirements while 
keeping the product designers abreast of the added performance 
margins they are achieving with the product design. 

Product Type Test Requirements 
Product type test requirements are derived from a variety of sources. 
The performance requirements are derived from clear market needs 
and analyses of products manufactured by competitors. A growing 
number of compatibility and product safety test requirements come 
from third parties, typically international or national authorities and 
standards organizations. 

The reliability and maintainability specifications reflect requirements 
for optimizing product lifecycle costs in terms of maintenance 
frequency, repairs under warranty, damage occurring during shipment 
and so on. 

Test Plan 
Product type tests are defined and documented in the product project 
test plan. For each product project, a set of product type tests is 
selected from the standard portfolio of product type tests. Product-
specific or customer-specific tests are added to the plan as required. 

Vaisala’s portfolio of standard product type tests is based on widely 
approved international standards. Most originate from the 
International Electrotechnical Commission (IEC) and European Union 
directives which govern product testing. The product’s type test 
requirements and test results are reviewed in the Design Reviews and 
approved/disapproved in the corresponding Business Reviews. 
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System Testing Procedure 
Vaisala’s system testing procedure unifies the various tests carried out 
in the product development process, ensuring that our products and 
systems meet the highest quality standards. The IEEE-829 standard 
for documenting software testing is used as the baseline for 
documenting product testing. 

 
  

Figure 7 System Testing Procedure 

Vaisala’s Standard Portfolio of 
Tests 

Performance and Reliability Testing 

Performance standards specific to the product family (if they exist) 
and the key performance and reliability requirements gathered from 
the marketplace are used to test a product’s performance and 
reliability. 
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Environmental Condition Testing 

Vaisala’s standard environmental condition testing methods and the 
environmental requirements for outdoor equipment are derived from 
the following standards: 
Classification of environmental conditions, parameters and their 
severity 

- IEC 60721-3-2 (transport) 

- IEC 60721-3-3 (stationary use at weather-protected locations) 

The severity levels of environmental conditions are chosen such that 
the probability of exceeding them is low for most installation locations 
in natural environments worldwide. The coldest geographical regions 
of the world, such as northern Siberia and the interior of the Antarctic, 
are excluded. 

Electromagnetic Compatibility (EMC) Testing 

Vaisala’s current list of Electro Magnetic Compatibility (EMC) tests 
is based on the requirements of the European EMC directive 
(89/336/EEC). The default severity levels are selected for light 
industry and home use, with special attention paid to Radio Frequency 
(RF) immunity, in order to fulfill the requirements of airports, the 
Heating Ventilation Air Conditioning (HVAC) industry, and 
customers with networks of weather stations who use our equipment 
intentionally in the proximity of radio transmitters. 

Individual EMC test standards are mainly derived from EN 61326-
1:1997 + Am1:1998 + Am 2:2001, the EMC standard governing 
“electrical equipment for measurement, control and laboratory use” . 
This standard also covers the requirements of the Australian EMC 
framework and the FCC part 15 B and J. 

- Radiated emissions, test standard: CISPR 22, class B, 30-1000 
MHz 

- Conducted emissions to AC and DC supply and signal lines, test 
standard: CISPR 22, class B 

- Electro Static Discharge (ESD) immunity, test standard: IEC 
61000-4-2, 8 kV air, 4 kV contact discharge 

- Radiated susceptibility, test standard: IEC 61000-4-3, 80-1000 
MHz 

- Electric Fast Transient (EFT) immunity, test standard: IEC 61000-
4-4, 500V to DC and signal lines, 1 kV to AC power lines 
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- Surge (lightning pulse), test standard: IEC 61000-4-5, 2 kV 
common mode/1 kV differential (500V differential to DC inputs) 

- Conducted RF susceptibility, test standard: IEC 61000-4-6, 150 
kHz-80 MHz, 3V emf 

- Harmonics to the mains network, test standard: IEC 61000-3-2 

- Voltage fluctuations and flickering, test standard: IEC 61000-3-3 

- Magnetic field susceptibility, test standard IEC 61000-4-8 (seldom 
applicable) 

- Power interruptions, test standard IEC 61000-4-11 

Safety Testing 

Vaisala’s product safety testing is based on the following European 
directives: Low voltage (73/23/EEC) and Machinery (89/392/EEC). 

Compliance with the Low Voltage (LV) directive is typically shown 
by means of standard EN 60950 using one of the following methods: 

- Our own verification tests and reporting; 

- Tests and an “LV-directive compliance”  report issued by a third 
party (FIMKO); 

- Our own tests and CB and/or UL certificates issued by a third party 
(FIMKO). 

Compliance with the Machinery Directive (when applicable to the 
product) is typically declared by issuing a “safety requirements check”  
report according to the standard EN 60292-2 +A1 (for machines with 
moving parts) and/or by commissioning a safety report and certificate 
from a third-party authority (as in the case of laser devices) according 
to standard EN 60825-1. 
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In-house Test Facilities 
At its headquarters in Vantaa, Finland, Vaisala has its own test 
laboratories for product research and development. In-house 
electromagnetic compatibility, electrical safety and environmental 
verification services are provided for the Vaisala product lines and 
strategic business units. Compliance testing for the European EMC 
directive can also be done in-house. 

Test equipment with calibration that is traceable to international 
standards is available for all the standard commercial and military 
EMC and environmental test standards. Selected RF measurements 
are made for the RTTE directive (measurement equipment 
permitting). 

Electrical safety verification tests are normally done according to 
European test standards. Machine safety evaluations and analyses are 
carried out for the most part in accordance with the European machine 
directive. All the measurement devices used for final product type 
testing are calibrated with traceability to international standards under 
the supervision of the Vaisala Measurement Standards Laboratory. 

All EMC, mechanical and electrical safety tests are done centrally in 
special laboratories which are shared by all the Vaisala divisions and 
product development teams. These laboratories were built 
incrementally during the 1990s and are run by nominated R&D 
quality specialists. 

Performance and thermal tests are carried out by the product 
development teams which are equipped with environmental test 
chambers and performance measurement equipment. 
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Mechanical Testing Laboratory 
The mechanical testing laboratory is equipped with: 

- An electrodynamic shaker (LDS555 + Dactron controller) for the 
complete range of sine, random, shock etc. test programs. The 
maximum mass of test specimens is approximately 25 kg. 

- A bump table for high shock levels and/or heavier equipment. 

- A drop tester (sliding-fork type) for controlled drop testing of 
specimens weighing up to 50 kg. 

The vibration controller incorporates programs for analyzing the 
behavior of the test specimen and the cushioning materials in the 
product package during bump and drop tests. 

The rules and regulations of today’s interdependent economic regions 
give manufacturers more responsibility for testing as well as the right 
to make their own declarations regarding the compatibility of their 
products. At the same time traditional, local third-party approval 
requirements are becoming less stringent. In this climate, Vaisala’s 
established and systematic product type testing culture is an added 
assurance of product quality. 
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EMC Laboratory 
The Vaisala EMC laboratory is equipped with: 

- A six meter long fully echo-free test chamber (test distance of 3 
meters) with an operating frequency range of 30 MHz to 18 GHz. 

- A full set of susceptibility and emission test generators, test 
receivers and amplifiers to perform the tests mentioned earlier in 
connection with the EMC directive, plus some of the most 
commonly used equipment for MIL-STD-461/462 testing. 

- Special testing equipment and active loads for electrical safety 
verification. 

The EMC laboratory has participated successfully in annual 
comparisons with national testing facilities. 

 

 
  

Figure 8 EMC Laboratory, Vaisala Headquar ters, Vantaa, 
Finland 
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Quality in Software Development 
A software development project normally includes the following 
phases: 

- Software architecture design 

- Software module design, implementation, and integration 

- System verification 

Software architecture design and software module design are 
sometimes combined in small projects. 

Architecture Design 
The software architecture design phase takes place as part of the 
project planning between DR0 and DR1. During the software 
architecture design phase, the top-down structure of the software 
system and its major components are defined and documented. The 
first version of the system test plan is written during this phase. 

The software architecture is reviewed either in project meetings or in a 
special meeting called the Architecture Design Review (ADR). The 
software architecture design is approved in Design Review 1 (DR1). 

Software Module Design, 
Implementation, and Integration 
Software module design, implementation and integration take place 
between Business Review 1 (BR1) and Design Review 3 (DR3). 
Design Review 2 (DR2) does not have a leading role in “pure”  
software projects but for large projects Vaisala does conduct DR2 and 
BR2 reviews for software development projects e.g. when major 
hardware components are being implemented and integration testing is 
required. A DR2 is mandatory for projects involving the development 
of embedded software. 

Software modules are designed and implemented either by individual 
software designers or small software design teams. The person or 
team is responsible for testing the software module. The project test 
engineer(s) participate in the software module integration testing as 
needed. 
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The design of individual software modules is reviewed either in 
weekly project meetings or in specially arranged software module 
review meetings. The items to reviewed are: 

- Module implementation plan 

- Module documentation 

- Module test cases and reports 

- Module version control issues 

- Unexpected phenomena encountered during integration testing 

Additionally, informal software code reviews or peer inspections may 
be conducted as necessary. It is the project manager’s responsibility to 
ensure that a sufficient number of reviews are held during this phase. 

System Verification 
The system test plan and test cases are finalized during the 
implementation phase. When integration testing has been done for all 
the software modules, the software architecture design is frozen and a 
system testing kick-off meeting is arranged with the test personnel. 
System testing is performed by persons who are not members of the 
project team. 

Defects found during system testing are analyzed, categorized, and 
documented in a defect log. Depending on their severity, these defects 
are either corrected immediately or corrected before the final build. If 
the defects are very minor, their correction may be deferred to the next 
build of the software architecture. 

The software is ready for Design Review 3 (DR3) when all the system 
tests have been performed successfully and any defects found have 
been corrected. 

The project manager coordinates the system testing. 



Chapter 3 ______________________________________ Quality Assurance in Product Development 

VAISALA _______________________________________________________________________ 33 

Vaisala’s Software Quality 
Assurance Tools 
The main software quality assurance tools used at Vaisala include: 

- The system product process, procedures, documents, and reviews; 

- The standard / project / program sales-delivery process, procedures, 
documents, and reviews; 

- The requirements management procedure and the related software 
tool (Caliber RM) used in the system product process; 

- Project meetings, specification reviews and code reviews; 

- The software revision management tool: PVCS; 

- Product configuration management tools: MFG/PRO Installed 
Base, VAPS (used by Vaisala Soundings only); 

- Testing tools: NuMega DevPartner, MuTek BugTrapper. 
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Engineering Changes 

Engineering Change Request (ECR) 
The Engineering Change Request (ECR) procedure controls changes 
that might be made to a product in production as a result of changing 
customer requirements. An Engineering Change Order may be issued 
as a result of an ECR. 

Engineering Change Order (ECO) 
The Engineering Change Order (ECO) procedure implements planned 
changes in production that result from the acceptance of an 
Engineering Change Request (ECR). 

 
  

Figure 9 Engineer ing Change Order  (ECO) Procedure 
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Document Control 
Vaisala documents that are related to engineering, product 
development and operational issues are version-controlled and stored 
in ATON, Vaisala’s Product Data Management system. 

ATON includes built-in software for document review and approval 
by the relevant authorized persons prior to publishing or updating the 
document in question. These authorized persons have the right to 
approve the documents for general use. Typically, the document is 
drafted and reviewed by a person expert in the matter covered in the 
document before the document is approved by the authorized persons. 

ATON is Vaisala’s company-wide tool for storing and handling 
master documents. ATON includes built-in software for revising 
documents and for finding the current version of documents (version 
control). Document revisions are identified by means of a “change 
history”  function. The document history information is stored along 
with the revised document. In addition, a number of old technical 
master drawings on paper are stored in a technical drawing archive. 

Production Quality Assurance Plan (QAP) 
During the system product process and instrument product process, 
the quality planning process yields a well-documented, thoroughly 
tested and verified product for release and transfer to production. 

The quality of the final product fulfills the requirements laid out in the 
product release policy and the product performance specifications that 
were defined at the beginning of the product development process in 
response to customer requirements. 

The production Quality Assurance Plan (QAP) consists of a set of 
version-controlled documents containing the product’s design and 
operational requirements with respect to the delivery process: the goal 
is to ensure that the customer will receive the products and services he 
has ordered as agreed in the sales contract. 

Figure 10 on page 36 illustrates the Vaisala Quality Assurance Plan 
(QAP), complete with the process flowchart and operation control 
documents required for the Product Data Management (PDM) system. 
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Figure 10 Vaisala Quality Assurance Plan 
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CHAPTER 4 

QUALITY ASSURANCE IN THE 
PRODUCTION AND DELIVERY OF 
STANDARD PRODUCTS AND 
SYSTEMS 

Standard Sales and Delivery Process 
The platform for Vaisala’s standard sales and delivery process is 
MFG/Pro, a computerized enterprise resource planning system. The 
standard sales and delivery process comprises the supply of raw 
materials and replacement parts for the installed products, the 
manufacturing of instruments and standard measurement systems, and 
the delivery of standard products and systems to customers in 
cooperation with Vaisala’s logistical partners. 
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Figure 11 Delivery Process, Vaisala Instruments 

 

 
  

Figure 12 System Delivery Process, Vaisala Solutions 
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MFG/Pro and ATON 
MFG/Pro is Vaisala’s Enterprise Resource Planning (ERP) system. It 
is linked with and supported by ATON, Vaisala’s Product Data 
Management (PDM) system. Using these two computerized and 
company-wide systems, Vaisala employees carry out the following 
operations in a controlled fashion: 

- Sales order processing 

- Manufacturing & procurement 

- Shipping & installation 

- Invoicing 

- Issuing export documents 

- Accounts payable/receivable 

- General ledger 

- Cost management 

- Engineering/production document control & archiving 

Production quality assurance inspections, tests and calibrations are 
mainly product-specific. The relevant product design documents and 
the production Quality Assurance Plan (QAP) are linked to the 
specific product structure and made available for Work Order (WO) 
processing from the ATON system via the MFG/Pro system. 
Depending on the product, generic or product-specific instructions are 
available for material receiving, handling, storing, packing and 
shipment. 

Component Control 
All the information related to the purchasing of materials from 
suppliers, including product-specific Bills of Materials (BOMs) with 
component specifications, is entered into the ATON system. For 
production purposes, it is then moved to the MFG/Pro system 
(production database). When a customer purchases from Vaisala 
directly, a purchase order is entered directly into the MFG/Pro system. 
When Vaisala purchases components from it suppliers, the product-
specific Bills of Materials (BOMs) are pulled from the ATON system 
for procurement management. 
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Production Tests and Inspections 
All Vaisala products are rigorously tested before they are shipped to 
the customer. System components manufactured by subcontractors are 
subject to the same rigorous testing process. The various tests and 
inspections are either carried out according to Vaisala’s own standards 
or Vaisala-approved standards within the framework of the applicable 
Quality Assurance Plan (QAP). The test and inspection results are 
documented and kept as part of the product’s lifecycle record. 

General Procedure 
Vaisala’s Quality Assurance Plan (QAP) covers all components 
manufactured by subcontractors. Subcontracted components must pass 
an agreed set of quality tests and inspections at the subcontractor site. 

When Vaisala receives components from a subcontractor, production 
personnel carry out further production tests and inspections to ensure 
that the subcontracted components and products in production 
conform with the Quality Assurance Plan (QAP). Defective 
components are returned to the subcontractor. The test results of 
approved components and finished products are recorded. 

When subcontracted components and finished products are placed into 
inventory, the test documents are stored. If the test documents are in 
electric form, they are saved in a database with tracing information 
(serial number / lot number). When the components or finished 
products are taken out of inventory to fill a sales order, the test 
documents are filed along with all the information related to the sales 
order. 

All Vaisala instruments and system testing documents are kept in the 
sales order folder. If a product defect is discovered, it can be traced 
back to the phase in the production process where that defect 
occurred. Further information on how Vaisala handles product defects 
is given later in this document. 
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Inspection upon Receiving 
The receiving of raw materials and subcontracted components is 
controlled by means of the MFG/Pro system. Every lot of received 
goods is related to a certain purchase order. All incoming goods are 
inspected upon receiving according to Vaisala’s quality requirements 
regarding item type, quantity, condition of the packaging, overall 
quality and conformity with Vaisala’s product-specific requirements. 

Once a component shipment has been received and has passed initial 
inspection, certain items from the shipment may be consigned to 
inventory and tagged to undergo a further, more detailed inspection. 
This more detailed inspection is required only in special cases. 

In-Process Inspection and Testing 
Production begins when a production team receives a Work Order 
through the MFG/Pro system. Along with the Work Order, the 
production team receives the production procedures and quality 
assurance documents of the standard delivery process for the specific 
product to be manufactured, in keeping with the applicable quality 
assurance plan. The production teams are responsible for ensuring the 
quality of the products they manufacture. As a product moves through 
the production process, the production team checks its quality by 
means of in-process testing, calibration and visual inspections. 
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Final Inspection and Testing 
Prior to product delivery, the production team puts the product 
through final inspection and testing. All standard Vaisala products and 
systems receive final inspection and testing according to the product-
specific or system-specific final inspection and testing documentation 
found in the MFG/Pro system. 

 
  

Figure 13 Final Inspection and Testing  

The project manager responsible for the customer delivery supervises 
the final inspection and system testing in the case of customized 
system deliveries as part of the customer-specific system delivery 
process. 
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Identifying and Tracing Products 
All Vaisala systems, subsystems, components and associated technical 
drawings are identified and coded according to Vaisala coding 
instruction document (DOC210563), which is maintained in the 
ATON system. 

The results of product conformity tests, complete with the serial 
numbers of the products tested, are maintained by means of the 
computerized testing systems used by the production lines. The 
product conformity records can be compared with sales orders and the 
customer installed base information stored in the MFG/Pro system. 
This enables both forward and backward tracing of individual 
products by means of their serial numbers. 

Incoming lots of materials, physical product configurations, delivery 
tracing records and non-conforming product records are also 
maintained in the MFG/Pro system. The production managers are 
responsible for gathering and maintaining all the records related to 
their production lines. 

Supplier Quality Assurance 
Raw material suppliers and component subcontractors are 
incorporated into Vaisala’s product process and sales & delivery 
process. 

Supplier Quality Assurance consists of supplier selection and auditing. 
This is done during the planning phase of the product process, with 
results that are reviewed in the partnership reviews which take place 
before the first Design Review. A quality assurance plan is drafted for 
each supplier. It describes the supplier’s compliance with Vaisala’s 
quality assurance plan with a particular emphasis on the delivery 
phase. 

Vaisala has a group of main suppliers who are required to develop 
quality assurance systems in compliance with the ISO9001 and 
ISO14001 standards. This is verified in the supplier audits, which are 
performed by Vaisala’s material procurement departments. The 
majority of Vaisala’s main suppliers are now ISO-certified. 

Vaisala cooperates closely with its main suppliers, who contribute 
their expertise to Vaisala’s product development and material 
procurement processes. 
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Vaisala’s subcontractors manufacture components for Vaisala sensors 
and systems as well as complete sensors. Certain subcontractors also 
provide services such as sensor calibration, system overhaul and 
design services using information sourced from Vaisala. The 
subcontractors perform the necessary quality tests in order to assure 
the agreed product quality and meet delivery schedules. 

Supplier Management and Supplier Quality Assurance are the 
responsibility of Vaisala’s material procurement managers. 
Information on Vaisala suppliers is given in the Vaisala Intranet. This 
information includes a description of our suppliers, our criteria for 
selecting suppliers, our supplier auditing procedure, our metrics for 
measuring supplier performance and our supplier Quality Ranking 
Worksheet (QRW). 

Vaisala continuously monitors the performance of its main suppliers. 

Vaisala’s Supplier Quality Assurance Plan is illustrated in Figure 14, 
complete with a process flowchart and operations control documents. 
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Figure 14 Supplier  Quality Assurance Plan 
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Corrective and Preventive Action 
If a Vaisala employee notices a quality failure, he or she is responsible 
for reporting it to his or her supervisor so that the necessary corrective 
action can be taken. It is the duty of every Vaisala employee to deliver 
faultless products and services to both internal and external customers. 

Vaisala has a systematic approach for dealing with quality failures. 
This approach includes procedures for corrective and preventive 
actions, both of which are documented. Figure 15 illustrates the 
procedures for corrective and preventive action. 

 
  

Figure 15 Corrective and Preventive Action 

Containment Action 
When a quality problem is discovered, action is immediately taken to 
contain the problem so that it does not disrupt Vaisala’s internal 
activities or customer activities. The date of the containment action is 
recorded. Meanwhile, a thorough investigation is made of the 
applicable lot numbers, product quantities, and the dates when suspect 
components were shipped to customers and/or transferred in-house. 
All this information is recorded. 
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Root Cause 
As a result of the investigation, the root cause and associated causes of 
the quality problem are identified. The root cause is identified by 
isolating each potential cause in light of the quality problem 
description and test data. A number of alternative corrective actions 
are identified that will eliminate the root cause of the quality problem. 

Corrective Action 
The best alternative corrective action is implemented. The effective 
date of its implementation is recorded. Quality controls are adjusted to 
ensure that the root cause is indeed eliminated. Attention is paid to 
detect any unforeseen and undesirable side effects of the corrective 
action. 

To prevent the same or a similar quality problem from reoccurring, we 
modify our management systems, operating systems, business 
practices, and product development process as appropriate. 

Responding to the Customer’s 
Quality Concerns 
If a customer brings a product or service quality problem to our 
attention, the Vaisala employee responsible for that product or service 
must inform the product line concerned and all the Vaisala employees 
involved about the problem and ensure that they react quickly to solve 
it. All the responsible Vaisala employees work together to ensure that 
the customer receives a solution to the quality problem without delay. 

Reviewing, Analyzing, Reporting 
Product line managers, production managers and process owners are 
responsible for periodically reviewing, analyzing and reporting on 
customer complaints, customer notifications of manufacturing defects 
and internal notifications of product and process quality failures, in 
order to improve overall quality, reliability and performance. 
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Product Quality Control 
Products which do not fulfill Vaisala quality requirements are 
identified during the production process by means of various tests and 
inspections defined in the production Quality Assurance Plan (QAP). 
These tests and inspections are carried out at the material/component 
receiving phase, at various points during the production process, and 
in the final inspection and testing. 

The identification, isolation and documentation of nonconforming 
products are the responsibility of production management and 
personnel. 

The production lines have repositories for collecting nonconforming 
products and materials. These repositories are periodically checked. 
Products with merely cosmetic nonconformities are repaired, marked, 
and kept separate. 

The products with repaired nonconformities are then tested to gauge 
their conformity with quality requirements. The rejected and accepted 
repaired products are analyzed. The nonconformities are categorized 
and the categorized information is used to improve the product 
process and supplier delivery process. 

Records are kept on the nature of nonconformities, the corrective 
actions taken and the corrective concessions obtained from suppliers. 
The production manager is responsible for keeping these records. 

Vaisala keeps records of quality inspections, tests, calibrations and 
corrective action requests. These records are either kept by the Vaisala 
HelpDesk, maintained in MFG/Pro or a local quality control database/ 
paper archive. 
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Figure 16 Mater ial Return to Vendor  (RTV) 
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Product Quality Monitoring 
Product quality is monitored at every key stage of the system product 
process, which includes the product processes of subcontractors. 

Vaisala requires its subcontractors to retain the test data gathered 
during their product conformity tests and final product quality 
inspections. Along with the tested and approved products received 
from suppliers, Vaisala receives the test reports and certificates of 
conformity related to the products in question. 

Vaisala uses supplier quality ranking worksheets to monitor supplier 
product quality and timeliness of delivery. We give all suppliers 
feedback on their performance so they can improve their processes. 
Components which fail our quality tests are returned to the supplier 
with a corrective action request (CAR) that is generated from the CAR 
database. 

All component, assembly, inspection and test quality failures related 
to production at Vaisala are monitored and registered in the CAR 
database, paper quality tables or the test database. Analyses of the 
most common quality failures are carried out periodically. The root 
causes are identified and appropriate corrective/preventive actions are 
taken. 

Failure mode and effects analyses (FMEA), Taguchi experiments, and 
statistical process control are used as systematic daily tools in the 
quality control and quality improvement of individual steps in the 
sensor production process. 

A production follow-up and reporting system is in place to help the 
various production teams analyze the quality of their work and 
eliminate production and supply bottlenecks. 

Field failure data is collected from customers by the various Vaisala 
after-sales and service organizations. The field failure data is entered 
into the MFG/Pro system as the main input for the Mean Time 
Between Failures (MTBF) records that are kept on Vaisala products. 
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CHAPTER 5 

QUALITY ASSURANCE IN THE 
VAISALA CUSTOMER-SPECIFIC 
SYSTEM SALES AND DELIVERY 
PROCESS 

When a customer approaches Vaisala with a clearly described need for 
a measurement system, the Vaisala sales manager in charge of that 
customer arranges an Opportunity Review (OR) once sufficient 
information on requirements has been received. In this Opportunity 
Review, we evaluate whether or not we can meet the customer’s need 
with our standard offering. If we cannot, we evaluate the feasibility of 
offering a customized solution. 

If Vaisala can meet the customer need with our standard offering, the 
standard Vaisala sales and delivery process comes into play. 

If Vaisala cannot meet the customer need with our standard offering 
and decide to offer a customized solution, then the Vaisala customer-
specific sales and delivery process comes into play with the creation 
of a system project. 

A document folder called “Project Info & Reviews”  is opened. This 
folder contains the checklists for all the project reviews that will 
follow. It is used as a quality control tool and a repository for 
documenting every action that occurs during the project process. It is 
also used to document the decisions made in the project reviews by 
the participating Vaisala personnel. 

Figure 17 illustrates this process. The components of Figure 17 are 
extracted from documents maintained in the Vaisala Intranet. All 
Vaisala personnel involved in the project process have access to 
detailed process documents such as quality check-lists, quality 
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procedures, project reviews and project review records - all the 
support material related to the project in question. 

System Project Sales Process 

 
  

Figure 17 Vaisala System Project Sales Process 
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System Project Feasibility Reviews 

Quotation Pre-Review (QR1) 
In the Quotation Pre-Review (QR1), Vaisala ensures that all the 
necessary information has been gathered from the customer and that 
the necessary resources are available for completing the system offer. 
If the customer’s requirements clearly exceed what we are able to 
deliver, the decision is made to notify the customer that we are unable 
to meet his requirements. 

The Vaisala sales manager handling the case arranges this review 
when enough information has been received from the customer. 

Quotation Final Review (QR2) 
In the Quotation Final Review (QR2), Vaisala ensures that the 
customer’s requirements have been fully analyzed and that we are able 
to fulfill them with an appropriate measurement system including the 
required services. If a “go”  decision is made, an offer is then prepared. 

The Vaisala sales manager handling the case arranges this review, 
oversees the preparation of the offer, and sends the offer to the 
customer. 

System Project Delivery Process 

 
  

Figure 18 System Project Delivery Process 
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System Delivery Project Reviews 

Project Start Review (PR1) 
In the Project Start Review (PR1), Vaisala ensures that the customer 
order can be filled. The product line in question allocates resources to 
the project and nominates a project manager. The customer order is 
entered into MFG/Pro and the project manager prepares the project 
plan. The delivery schedule is set and communicated to the customer. 

The Vaisala sales manager in charge of the customer sends 
confirmation of the order to the customer after the PR1. The project 
manager has overall responsibility for the project after the PR1. He or 
she updates the project plan: the allocated resources, the work 
breakdown, the project schedule and budget. 

Final Inspection Review (PR2) 
In the Final Inspection Review (PR2), Vaisala ensures that the system 
functions as required including the customer-specific features. The 
project manager arranges the PR2 before shipping or before the 
optional Factory Acceptance Test (FAT). 

FAT Results Review (PR3) 
In the Factory Acceptance Test (FAT) Results Review (PR3), Vaisala 
ensures that all the results of the FAT are evaluated, including the 
current level of customer satisfaction. If corrective actions are 
necessary, they are scheduled and resources are allocated to carry 
them out. The project manager arranges the PR3 after the system 
FAT. 
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Installation and SAT Review (PR4) 
In the Installation and Site Acceptance Test (SAT) Review (PR4), the 
Vaisala product line concludes the system delivery project, releases 
the resources that were allocated to it, and hands responsibility over to 
after-sales personnel. The level of customer satisfaction is measured 
and a report is issued on the project performance. Opportunities for 
improvement are discussed. The project documentation is checked for 
completeness. The project manager arranges the PR4 upon the 
successful conclusion of the SAT. 
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CHAPTER 6 

QUALITY CONTROL OF IN-HOUSE 
MEASUREMENT EQUIPMENT 

As a manufacturer of environmental measurement equipment, Vaisala 
maintains a comprehensive system of quality control over the various 
measurement devices and instruments used internally in the 
manufacture of our products. This system is administered by the 
Vaisala Measurement Standards Laboratory, which provides a 
complete range of calibration and measurement equipment 
maintenance services to the Vaisala product lines and, in certain cases, 
to Vaisala customers. 

Measurement Standards Laboratory (MSL) 
The Measurement Standards Laboratory (MSL) is equipped with 
state-of-the-art calibration equipment. The accuracy of this calibration 
equipment can be traced to internationally respected standards 
institutes such as the National Institute of Standards and Technology 
(NIST, USA) and the Finnish National Measurement Standards 
Laboratory for Humidity (MIKES). 

The MSL continuously fine-tunes its calibration methods and 
equipment to keep Vaisala in the forefront of developments in the 
field of metrology. The MSL has received accreditation for the 
calibration of pressure, temperature, and relative humidity. These 
accreditations have been granted by the Finnish Accreditation Service 
(FINAS). 

As a member of the European Accreditation cooperative (EA), the 
calibration certificates issued by the MSL are approved by all 
signatories to the EA Multilateral Recognition Agreement. 
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Accreditation has been granted to the MSL as follows: 

Pressure 5 kPa … 5.2 MPa 
 Uncertainty 24 ppm + 0,8 Pa 
  (5 kPa … 130 kPa) 
 Uncertainty 100 ppm 
  (0.1 … 5.2 MPa) 
 Tracing To NIST 
   
Temperature -100 … +150 °C 
 Uncertainty 6 … 8 mK 
 Tracing To NIST 
   
Relative humidity 0 … 97.6 %RH at +20 °C 
 Uncertainty 0.5 … 1.2 %RH 
 Tracing Based on the physical 

behavior of saturated salt 
solutions 

 

 
  

Figure 19 At work in the Measurement Standards Laboratory, 
Vaisala Headquar ters, Vantaa, Finland 
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A number of Vaisala service centers offer accredited calibration 
services to customers requiring certified third-party calibration. 

ISO/IEC 17025 Certified Vaisala 
Service Centers 
A certificate of accreditation has been granted by the Finnish 
Accreditation Service (FINAS) to the Vaisala Instruments European 
Service Center/Measurement Standards Laboratory (MSL) for 
meeting the requirements of the SFS EN ISO/IEC 17025 standard. 
The MSL is accredited for pressure, temperature, and relative 
humidity calibrations. 

The American Association for Laboratory Accreditation (A2LA) has 
granted a Certificate of Accreditation for ISO/IEC 17025:1999 and 
ANSI/NCSL Z540-1-1994 to Vaisala’s Calibration Standards 
Laboratory (CSL) at the Vaisala Service Center in Boston, which 
serves North American customers. The CSL is accredited for humidity 
calibration. 

The Japan Calibration Service System (JCSS) has granted a 
Certificate of Accreditation for ISO/IEC 17025 to the Vaisala Asian 
Service Center in Tokyo. This accreditation covers relative humidity 
and dewpoint calibrations. 
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Calibration Control 
All Vaisala measurement and test equipment used in production and in 
the inspection, testing, and calibration of Vaisala products is 
calibrated at intervals defined in a written calibration and maintenance 
schedule. 

Depending on the equipment this schedule includes categories such as 
the equipment’s serial number, the name of the equipment 
manufacturer, the number or type of equipment, the name of the 
laboratory that performed the initial calibration of the equipment, the 
interval between calibrations, the location of the equipment, special 
calibration instructions if any, and acceptance criteria. The production 
managers and/or specially nominated persons ensure that the 
measurement and test equipment is calibrated at the defined intervals. 

Production calibration equipment is subject to a calibration recall 
system. Calibration records are kept to prove the measurement 
accuracy and performance status of every measurement and test 
device. These calibration records are kept for five years. 

The majority of in-house measurement device calibrations are carried 
out by the MSL in Vantaa, Vaisala’s calibration laboratory in Boston, 
the USA, or Vaisala’s calibration laboratory in Tokyo, Japan. Some 
calibrations are performed by external qualified commercial 
laboratories or national calibration laboratories. In the latter case, the 
external calibration laboratory will have measurement equipment with 
calibration that is traceable to internationally recognized calibration 
standards institutes. 

External calibration laboratories recommended by Vaisala to 
customers are either accredited according to the ISO/IEC 17025 
standard or meet the intentions of ISO/IEC10012. 
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CHAPTER 7 

PRODUCT RELIABILITY 

Vaisala keeps records of the field reliability of its products in order to 
track product quality and forecast future product reliability. Customers 
also need field reliability statistics and reliability forecasts for Vaisala 
products in order to compare Vaisala products with those offered by 
competitors, and to estimate their need for spare parts. Reliability 
statistics and forecasts are also needed in-house by Vaisala service 
organizations for planning spare part inventories. 

Failure rates and Mean Time Between Failures (MTBF) statistics for 
Vaisala products are available to customers upon request. Product 
reliability forecasts are made using the known characteristics of 
product technologies and the MIL-HDBK-217 F, A2, “parts counting”  
method. The empirical values generated by means of this method are 
based on the accumulated delivery and maintenance field data. 

A detailed description of the methods used at Vaisala to forecast 
product reliability in the field is available upon request. 
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Mean Time Between Failures (Applicable to the 
products of Vaisala Solutions and Vaisala 
Measurement Systems) 

Field failure data is collected from customers by Vaisala after-sales 
and service organizations. The failure data is entered into the 
MFG/Pro system and used to generated Mean Time Between Failure 
(MTBF) statistics for the products offered by the Vaisala Solutions 
and Vaisala Measurement Systems organizations. The MTBF statistics 
(Lambda values) are calculated as the inverse of the one-tailed 
probability of chi-squared distribution. A 95 % probability level is 
used unless otherwise noted. 

Vaisala Research and Development keeps records of both theoretical 
MTBF and cumulative MTBF statistics based on field data. These 
records can be accessed by Vaisala personnel through the Vaisala 
Intranet. They are updated at least once per year or upon customer 
request. Theoretical MTBF statistics are generated as part of the 
product development process. 
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APPENDIX A 

QUALITY AND ENVIRONMENTAL 
CERTIFICATES 

 

 

 

 


