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Editorial Board

While the wind sector 
rejoices revival, it's my 
pleasure to announce 
that Centre for Wind 
E n e r g y  Te c h n o l o g y
(C-WET) is renamed as 
National Insti tute of 
Wind Energy (NIWE), 
Chennai, as approved by 
the Ministry of New and 
R e n e w a b l e  E n e r g y 

(MNRE), Govt. of India. 
NIWE/CWET places on record his valuable 
contribution to the wind sector by Joint Secretary 
(Wind Energy), Shri.Alok Srivastava, IAS, moving on 
transfer, and would like to welcome our new Joint 
Secretary (Wind Energy), Ms.Varsha Joshi, IAS, who 
would assume charge at MNRE.

Energy is the most essential element of socio-
economic development and nations' economic 
growth.  Renewable energy sources in India play an 
immense role with 12.5% of 251 GW of installed 
power generation capacity.  The Renewable Energy 
sources will not only enhance energy sustainability 
but also helps in many ways such as mitigation of 
climate change, swift development of rural areas, 
improved health status and will be the best way to 
move towards environmentally benign development.  
Today, India is the ninth largest economy in the world, 
driven by a real GDP growth of 8.7% in last 5 years, of 
which energy sector has a key role.  According to 
working group on power, total investments for the 
Indian power sector is estimated at US $253.6 billion.  
Government is focusing on raising funds through 
measures, such as credit enhancement schemes, 
National Clean Energy Fund and infrastructure debt 
funds.  A major part of the funding is expected to 
come from commercial banks, public financial 
insti tutions, infrastructure /  power f inance 
institutions, international investments and bilateral 
credit and equity markets. With restoration of 
accelerated depreciation for wind, there is a lot of 
activities in the wind sector.

During this period Hon'ble Minister of State 
(Independent Charge) for Power, Coal and New & 
Renewable Energy, inaugurated an R&D Conclave on 

thNew and Renewable Energy held on 5  August 2014 at 
Vigyan Bhavan, New Delhi.

Presently, R&D/NIWE is carrying type testing of 
7 small wind turbines at Wind Turbine Research 
Station (WTRS), Kayathar.  A review of the progress in 
testing of wind turbines was conducted and the 
Eleventh List of approved small wind turbine vendors 
with MNRE/NIWE was issued.  NIWE with the 
association of Power Research and Development 

Consultants Pvt. Ltd., Bangalore, has initiated a 
project for measurement of power quality on a
225 kW wind turbine as per the requirements of IEC 
61400-21.  The unit has also initiated establishment 
of Phasor Measurement at WTRS, Kayathar.  This 
measurement kit will enable synchronized 
recording of phasors at the rate of 25 - 50 frames per 
second in a centralized server and thus identify 
operat ional  f ie ld power system transient 
disturbances.  

The Wind Resource Assessment (WRA) Unit has 
very actively established 2 new monitoring station in 
Uttar Pradesh.  Many consultancy projects have 
been completed.  A few to mention are Technical 
Evaluation for the proposed 76 MW wind farm 
projects, wind power density map for 3 sites etc.  
WRA is actively pursuing its efforts towards offshore 
wind power development, repowering projects, 
and wind power forecasting. 

The Wind Turbine Testing (WTT) Unit has been  
progressing with type testing projects together with 
site feasibility studies and power curve verification.  
NIWE's International course participants / students 
and staff taking part in training program have visited 
the various field activities at WTRS, Kayathar.

The Standards and Certification (S&C) Unit has 
taken up for renewal of certification and issued 
certificate "PAWAN SHAKTHI - 600 kW" wind turbine 
model of M/s RRB Energy Ltd., under Category II as 
per TAPS 2000. The Unit reviewed and verified 
documentation provided by various wind turbine 
manufacturers for more than 55 wind turbine 
models in connection with Revised List of Models 
and Manufacturers (RLMM) of Wind Turbines - Main 
list and the same has been released.

Information, Training and Commercial Services 
th(ITCS) Unit has successfully organised the 16  

National Training Course on 'Wind Energy 
Technology'.  The unit has successfully completed 

ththe 14  International Training programme on 'Wind 
Turbine Technology and Applications'.

A comprehensive campus surveillance system with 
CCTV cameras at NIWE campus has been put in 
operation.  NIWE scientists have attended meetings 
and delivered lectures on invitation, in external 
forums/Academia. 

NIWE rededicates itself to serve the nation with a 
larger wind and solar mission and invites your 
valuable suggestions / feedbacks to incorporate the 
same in our future protocols, with the Industry 
focus. 
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Issuing renewed Certificate to M/s. RRB Energy Limited
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Dr. T. Ramasami releasing the Course Material

Shri. J.P. Singh distributing the Course Certificates

Shri. D. Vaidyanathan delivering the Inaugural address

Dr. C. Vaidyanathan distributing the Course Certificate
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Surveillance System & CCTV Camera
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Dr.S.Gomathinayagam has been awarded “Distinguished Alumnus Award” for excellence in Scientific/Industrial Research 

in the Golden Jubilee Celebrations of the National Institute of Technology (NIT), Tiruchirappalli in July, 2014 in presence of 

Hon'ble President of India, Hon’ble Governor of Tamil Nadu and Hon’ble State Education Minister of Tamil Nadu.
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S.No.                                               Topic                        Speaker

 Introduction and Status of Wind Energy Technology 
1 Dr. S. Gomathinayagam

 Wind Turbine Tower
 

 Role of NIWE in Wind Energy Development

 Wind Energy Development in India Shri. P. Kanagavel2

   Environmental Aspects of Wind Turbine Technology

 Overview of Wind Turbine Components 
3 Shri. J. C. David Solomon
  Drive Train Concepts

4  Wind Turbine Gear Box Shri. N. Raj Kumar

5  Wind Turbine Generators Shri. M. Anvar Ali

6  Control and Protection System in Wind Turbine Shri. S. Arulselvan

 Wind Turbine Foundation 
7 Shri. Rajesh Katyal
  Small Wind Turbine Testing and Hybrid Systems

 Type Certification of wind turbine and overview of
8 Shri. A. Senthilkumar

  Design Requirements as per IEC 61400 - 1 

 Wind Turbine Testing & Measurement Techniques 
9 Shri. S. A. Mathew
  Power Curve Measurements

10  Instrumentation for Wind Turbine Testing Shri. M. Saravanan

11  Safety and Function Testing Shri. Bhukya Ram Das

12  Indian Government Policies and Schemes Shri. Mohammed Hussain

13  Grid Integration of Wind Turbine Smt. Deepa Kurup

 Wind Resource Assessment and Techniques 
14 

Shri. K. Boopathi  Wind Measurements by Remote Sensing Instruments

  Forecatsing of Wind Energy Production

15  Guidelines for Wind Measurements Shri. J. Bastin

16  Wind Measurement and Instrumentation Shri. B. Krishnan

17  Wind Data Measurements and Analysis Smt. G. Arivukkodi

18  Offshore Wind Energy: An Overview Shri. Joel Franklin Asaria

19  Solar Radiation Resource Assessment Dr. G. Giridhar    

thThe following NIWE staff delivered lecture(s) in the 16  National Training Course on “Wind Energy Technology” 
rd th th  held during 23  to 25  July 2014 and 14 International Training Programme on

rd th“Wind Turbine Technology & Applications” held during 3  to 30  September 2014

INTERNATIONAL TRAINING

Detailed information is made available in NIWE websites

th15  International Training Programme on

“WIND TURBINE TECHNOLOGY AND APPLICATIONS”
th rdduring 4  February - 3  March 2015
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ARTICLES

What is Quality?

Quality means the totality of features and characteristics of a 

product or service that bears its  ability to satisfy, the stated or 

implied needs.( Refer ISO 8402-1986 standard)

Further Quality is defined as fitness for purpose and ability of the 

material or product / component to perform satisfactorily in an 

application for which it is intended by the user.

Quality means may things to many people, 

 To a sales man it's a magic word to be used as many times as 

possible in his sales presentation.

 To a Company's Managing Director it is a reputation   that must 

be achieved and once achieved, maintained.

 To an Engineer it is doing a job that he knows the way it should 

be done, without compromise.

 To a customer, quality is that property of a product that creates 

a desire to use or own.

People have found many ways to define what quality is. Some of 

the most popular definitions for quality is listed below which 

contains a key element of what quality means to users of products 

and services.

a) A degree of excellence

b) Conformance to requirements

c) Totality of characteristics which act to satisfy a need

d) Fitness for use

e) Fitness for purpose

f) Freedom from defects

g) Delighting customers

h) Means Respect

i) Means Leadership

j)  Is vital for existence

k) Is not a hobby – it's something special to have

l) Is no accident – it must be planned

m) Is zero defect – not acceptable level

Reliability comes from achieving quality standards. This means 

the level of quality produces its equivalent reliability.

Definitions of Quality

 Conformance to Specifications

 The degree to which a  product or service meets

 Uniformity around a customer-defined target

 Exceeding customer expectations

The customer is the most important part of the process.

Quality Assurance refers to the processes and procedures that 

systematically monitor different aspects of a service, process or 

facility to detect, correct and ensure that quality standards are 

being meet also Known As: Q.A. 

Quality assurance helps us to eliminate defective products and 

increase Customer Satisfaction. The term also assuring of the 

desired quality, reliability, service and other aspects of the 

manufactured product through scientific techniques at design, 

manufacturing stage  and on observation of the performance in 

actual field. 

QA frameworks include

(1) Determination of adequate technical requirement of inputs 

and outputs. 

(2) Certification and rating of suppliers.

(3) Testing of procured material for its conformance to 

established quality, performance, safety and reliability 

standards.

(4) Proper receipt, storage, and issue of material.

(5) Audit of the Process quality.

(6) Evaluation of the process to establish required corrective 

response.

(7) Audit of the final output for conformance to

 (a) Technical.

 (b) Reliability.

 (c) Maintainability.

 (d) Performance requirements.

 Quality System: The Various procedures developed for 

maintaining the quality requirement throughout the 

manufacturing process of the product with respect to the 

design criteria.

 Quality Assurance Plan: Various Checking procedures that are 

developed with respect to the design / drawing in order to get 

required quality of the components / products at different 

process levels. 

 Quality Control: Quality Control is a total effort required after 

system is put in place to detect deviations from the norm and 

return the process to that norm.

  Quality Control is an aspect of the Quality Assurance Process 

that consists of activities employed in detection and 

measurement of the variability in the characteristics of output 

attributable to the production system, and includes corrective 

response

 For achieving Quality control of the product, an Inspection is a 

must!!

       Objectives of Quality Control:

 To achieve lower scrap, less rework, less sorting thus 

reducing company's cost.

 To produce optimum quality at minimum price

 To achieve interchangeability
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K. Muralidharan, Vice President (Quality), Leitner Shriram Manufacturing Ltd., Chennai E-mail : muralidharan@lsml.in

QUALITY ASSURANCE & QUALITY CONTROL
FOR WIND TURBINE
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 To improve the productivity

 To ensure customer satisfaction

Inspection is the process of examining the goods to ascertain 

whether they conform or deviate from the standards of quality that 

have been specified for them. Inspection is a sort of postmortem 

performed to give a verdict.

Inspection is one time activity while Quality control is a 

continuous process.

Inspection is one time activity while Quality control is a 

continuous process.

Why Inspection? 

 To prevent further process of materials spoiled in earlier 

process or operation.

 To locate manufacturing process, that are producing or 

tending to produce defective work because of   mechanical or 

human failure as a preliminary to correct the cause.

 To prevent delivery of defective products to    customers. 

 To prevent shipment of goods, those do not agree with 

specifications.

Types of Inspection: 

 Sorting or Acceptance Inspection: For the purpose of 

classifying products as good or bad and is used to decide on 

the disposition of defective units by rework, salvage of scrap.

 Inspection by attributes: Product that do or not possess a 

specific characteristic or attribute

 Inspection by variable:  Inspection with a graduated 

measuring, instrument to determine the actual size of work 

within the level of accuracy inherent in the measuring tool.

 One hundred percent inspection:  Inspection where no 

defective units are permitted, 100% inspection of product is 

necessary.

 Sampling Inspection: Inspection performed on a random 

sample, drawn from a lot of product , where sample is 

considered to be representative of the entire lot. The lot is 

accepted after inspection or some cases rejected based on 

the result of inspection.

 First piece inspection: Inspection carried out on a trial piece 

product evolves from a semi automatic or automatic machine 

 Pilot piece inspection: When operations on more than one 

machine are required to complete a component a trial piece is 

run through all machines. The pilot piece is subjected to 

inspection before the production line is released for 

continuous run.

 Working Inspection: This is the extended form of sampling 

inspection carried out periodically to find out any defect cost I 

the product by usage of defective tool or altered adjustment in 

the machine.

 Stage wise inspection: (In process Inspection) The work is 

inspected before and / or after critical or expensive operations 

so that an additional effort is made to prevent manufacturing 

of defective units.

 Material Analysis Inspection: Materials testing that are carried 

out to assess the fundamental mechanical properties, surface 

defects, chemical composition of the raw materials that are 

used for various processes during manufacturing of the 

product.

 Performance Inspection: Component that can be inspected 

only on operational condition and filled into its relevant line of 

function and inspected

 Endurance Inspection: Carried out in Automobile and other 

allied machinery inspections. Components are taken from 

assembly lines, are operated for a specified time, until failure 

occurs, their by eliminate using of defective components, that 

are not able to withstand the required specification.

Acceptable Quality Level (AQL)

The AQL is a designated value of percent nonconforming (or 

nonconformities per 100 units) that will be accepted most of the 

time by the sampling scheme to be used. The sampling plans 

provided are so arranged that the probability of acceptance at the 

designated AQL value depends upon the sample size for a given 

AQL.

 The AQL is a parameter or a sampling scheme and should not be 

confused with process average which describes the operating 

level of the manufacturing process. It is expected that the process 

average will be less than or equal to AQL to avoid excessive 

rejection under this system. 

Submission of Product for Sampling: Ref. Table I – Sample size 

code of IS 2500 (Part I) : 1992 or BS6001-4:2005/ISO2859-5:2005

Formation of Lots 

 Presentation of Lots

 Inspection Level.

 Normal, Tightened and Reduced Inspection

 Start Inspection 

 Continuation of inspection

 Switching Rules and procedures (Ref. Figure )

 Normal to Tighten

 Tightened to Normal

 Normal to Reduced

 Reduced to Normal

 Discontinuation of Inspection 

Sampling Plan 

 A statement of the sampling procedure and the rate of making 

inferences about the lot.

 Inspection Level (Ref. IS 2500 (Part 1) – 1992 ) or BS6001-

4:2005/ISO2859-5:2005

 There are three different inspection levels (Level  I, II and III) 

provided in Indian Standard Sampling procedures. Unless 

specified, level II shall be used. Level  I may be used when less 

discrimination is needed or Level III when greater 

discrimination is required. Four additional special levels, S-1, 

S-2, S-3, and S-4, are given and may be used where relatively 

small sample size are necessary and large sampling risks can 

or shall be tolerated.

NALIO  IT NA SN T ITना UTE�ं  Oस� Fा  Wज

INऊ Dन  Eव Nप ERय�ी G� Yा र  

NIWEनीवे



4 ARTICLES

14

NALIO  IT NA SN T ITना UTE�ं  Oस� Fा  Wज

INऊ Dन  Eव Nप ERय�ी G� Yा र  

NIWEनीवे

Acceptance Number -  Ac:

The maximum allowable number of defectives (or count of 

defects) in the sample(s) for Rejection of the lot.

 Rejection Number - Re:

 The minimum number of defectives in the samples for 

rejection of the lot.

 Single Sampling plan

 A type of sampling plan in which a decision to accept or reject 

a lot is reached after one sample from the lot has been 

inspected.

CALIBRATION 

Calibration is often regarded as the process of adjusting the output 

or indication on a measurement instrument to agree with value of 

the applied standard, within Specified accuracy.

Purpose of a calibration?

There are three main reasons for having instruments calibrated:

To ensure readings from an instrument are consistent with other 

measurements.

To determine the accuracy of the instrument readings.

To establish the reliability of the instrument i.e. that it can be 

trusted.

Traceability: relating your measurements to others 

Uncertainty: how accurate are your measurements? 

Reliability: can I trust the instrument? 

Achieving Traceability in your measurements 

Adjustment: what a calibration is not 

What a calibration certificate contains 

Your calibration certificate must contain certain information if it is 

to fulfil its purpose of supporting traceable measurements. This 

information, which is listed in ISO Guide 25, can be divided into 

several categories)

it establishes the identity and credibility of the calibrating 

laboratory;

it uniquely identifies the instrument and its owner;

it identifies the measurements made; and

it is an unambiguous statement of the results, including an 

uncertainty statement.

In some cases the information contained in your certificate might 

seem obvious but ISO Guide 25 grew out of the experience that 

stating the obvious is the only reliable policy.

Procedure

1. Choosing the Right Instrument

 Start with Accurate Monitoring Instruments: No matter how 

sophisticated the calibration procedure is, it cannot 

compensate for the inherent performance limits of the 

instruments it calibrates. 

 No amount of calibration or re-calibration will improve the 

accuracy of an instrument as a measuring device.

2. Instrument Procurement and Life Cycle

3. Why is Qualification & Calibration Necessary?

 Qualification

 It basically proves that the equipment works correctly and 

actually leads to accurate and reliable results 

 Calibration

 Ensures that on an on-going basis that the equipment is 

performing properly

 Often times, these tests are sub-set of the qualification 

tests performed

4. Responsibility

 "Users are ultimately responsible for instrument operations 

and data quality. The user's group encompasses analysts, their 

supervisors, instrument specialists and organization 

management.”

 "Users should also be responsible for qualifying/calibrating 

their instruments, because their training and expertise in the 

use of instruments make them the best-qualified groups to 

design the instrument test(s) and specification(s) necessary 

for successful AIQ."

5. Classification of instruments

 Classify instruments into Group A, B and C

 Group A

 No measurement capability or requires calibration

 Mixers, centrifuges, etc

 Group B

 Providing measurements or controlling physical 

parameters such as temperature, pressure,etc

 Balance, thermometer, pH meter

 Group C

 Sophisticated instruments ,etc.

6. Qualification - Four Qs

 Design Qualification (DQ)

 Installation Qualification (IQ)

 Operational Qualification (OQ)

 Performance Qualification (PQ)

7. Design Qualification

 Documented collection of activities that defines functional 

and operational  specifications/requirements 

Identify needsPlanning

Postpurchase Site
preparation

Operation SOP
Routine

operation

Validation plan

Commission
protocol

Calibration and
performance
verification

Justification

IQ, OQ, PQ

Maintenance

Requirements:
URS and FRS

Review and
approval

Periodic
system review

System
evaluation

Summary
report

Decommission
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 Criteria for selecting the vendor

 Details the conscious decisions of the selection of the supplier

8. Calibration Frequency

 manufacturer's recommendations

 relevant procedures – sensitive?

 instrument performance history

 overall impact of non-compliances in the calibration process 

and previous experience of the laboratory technical staff. 

9. Calibration Specification

 Instrument calibration tolerance limits should be established 

so problems are identified and corrected in a timely manner

 When assigning tolerances, considerations given to:

 Capability of the instrument being calibrated (what the 

manufacturer claims the instrument can achieve).

 Parameters at which the instrument operates (ex: if testing 

accuracy of + 0.5% is required, the instrument calibration 

tolerances should be <0.5%)

 Work environment - environmental conditions can affect 

the performance of the instrumentation

10. Success of Calibration

Success of calibration depends on the following :

 Consistency of results obtained

 Recognition and mitigation of outlier/potential outliers

 Scientifically designed calibration frequency

11. Calibration – Quality System

 Specific Directions

 Schedules

 Limits of accuracy & precision

 Remedial Actions

 Systems to prevent usage of instruments failing calibration

12. Tracking Instruments for Calibration Status

 Each instrument given a unique identifier

 Instrumentation details associated with this number must be 

documented and available (e.g. serial number, model 

number, location, etc.)

 Each instrument should be labeled with the unique identifier

 Calibration status of each instrument , the date of calibration, 

the next calibration date and the identification of person 

performing calibration should be readily available

 Appropriate systems to document calibration status include 

calibration logs and calibration stickers

13.  Calibration process

The purpose of calibration is to ensure that the measuring 

accuracy is known over the whole measurement range under 

specified environmental conditions for calibration. 

 Written calibration procedures that use traceable calibration 

standards or calibration equipment.

 Qualified individuals (having the appropriate education, 

training, background and experience) responsible for 

calibrating & maintaining instrumentation

 Second person check of all calibration tests 

 Qualified individuals responsible for monitoring the 

calibration 

 Ensure the calibration program and procedures are reviewed 

and approved by Quality 

 Each calibration & maintenance procedure should include 

the following:

 Identification of department responsible to perform the 

calibration or maintenance

 Step-by-step calibration instructions, reference to 

appropriate calibration procedures or instrument 

manuals

 Methods for preventive maintenance or reference to 

appropriate instrumentation manuals

 Calibration equipment used in the calibration are valid 

(e.g.  spectroscopy f i l ters,  voltmeters,  digital  

thermometers, etc)

 Calibration parameter and tolerance ( + )

14. Out-of-Calibration Procedure

 If calibration is not complete within time.

 Results from the calibration do no meet set criteria.

Identification of Causes

 Training of analyst for calibration procedures.

 Glassware/Standards – Cleanliness, Validity etc.

 History of malfunction/breakdown and maintenance.

 Review of previous calibration report.

15. Records for Calibration

Your tool calibration and control records should cover these items:

 Tool Number

 Tool Name

 MFG Name

 Tool Location.

 Calibration procedure callout

 Calibration interval.

 Transfer standard name used to calibrate the instrument

 Transfer standard tool number

 Date of calibration

 Next due date of calibration

 Calibration record number

Input (whole
measuring range)

Instrument to
calibrated

Instrument Output

The input value
with known

accuracy

Ensure the
calibration is done
under the specified

environmental
conditions

Instrument of
Higher Standard

Standard
Instrument

Environmental
Conditions

(Modifying Inputs)
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 Calibration requirements

 Calibration data

 Employee's name or signature

 Temperature

 Humidity

 Accept / Reject results

NOTE:

 All calibration records must be retained per document 

retention procedures

 Should include “as found” measurements, results of 

adjustments (“as left”) and appropriate review & approval 

of all results

 Tolerance or limit for each calibration point

 Identification of standard or test instrument used

 Identification of persons performing the work and 

checking the results with dates

16. After Calibration

 Review must ensure the approved activities have been 

completed and all results have passed the established 

acceptance criteria

 Actions to be taken if instrumentation cannot be calibrated 

(e.g. contact appropriate service people, label and remove 

from service)

 A step to record all calibration & maintenance activities

 Periodic review of historic calibration & maintenance data to 

evaluate appropriateness of established frequencies

17. Calibration of Instrument System

 Measurement of Accuracy

 Establishment the relation of an instrument's accuracy to the 

international standard 

Calibration process must be managed and executed in a 

professional

 A particular place for all calibration operations to take place 

and keeping all instruments for calibration

 A separate room is preferred because (1) better 

environmental control and (2) better protection against 

unauthorized handling or use of the calibration instruments.  

 The performance of all calibration operations is assigned as 

the clear responsibility of just one person.  

 Calibration procedures, used for quality control functions, are 

controlled by the international standard ISO 9000.  It requires 

that all persons using calibration equipment be adequately 

trained.

18. Documentation of Calibration

An essential element in the operation of calibration is the provision 

of full documentation that consists of the following:

 Measurement requirements (such as environmental 

conditions)

 Instruments used

 Calibration system and procedures operated

 Calibration record

 Traceability of the calibration system back to national 

reference  standards must be defined and supported by 

calibration certificates.

 Training programmes 

The above-mentioned are also important to the maintenance of 

measurement system and form a necessary part of the quality 

manual.

What instruments needs calibration?

 Working, Primary and Transfer Standards

 Any tool that is used to measure product quality

 Any measurement equipment that is used to monitor and 

measure the process, process inputs or process outputs

We recommend reviewing all process equipment that have 

continuous analog or digital output. If there are no other calibrated 

instruments that can be used to monitor that output, then that 

process equipment also needs to be calibrated.

For example, an oven has a digital readout. Lets say the oven 

needs to be set at 125 C. During oven operation the digital readout 

is 125 C, but how can you be sure this is correct? If you have a 

calibrated thermometer then this can be used assure the oven is 

actually 125 C. If you do not have a calibrated thermometer then 

the oven's digital readout needs to be calibrated.

Recommended Calibration Labels

Instrument Calibration Label

 Date of Calibration

 Calibration record number

 Calibration Due date

 Calibration Employee Signature.

Calibrate Prior to Use label. Used for equipment that must be 

checked for accuracy prior to use.

Do Not Use label on equipment that is out of calibration and not 

repaired.

I.D. No.

CALIBRATION

By

Due

Date
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Calibration Interval

Base the calibration interval on the instrument's stability, purpose, 

degree of usage, environment, past history of equivalent 

instruments and manufacturer's recommendations. You can use 

the below as a guideline:

Inspection Requirements
(for MW and kW  Class Turbines):
The Turbines are manufactured in line with the design 

requirements as per IEC 61400 –Ed3 standards OR , GL 2010 

standards and each components  used for assembly of Turbines 

are to be inspected and accepted as per specification before 

taking in to assembly. The major components are listed below (For 

M.W Class Turbines.)

1. Generator Assembly.

2. Magnet Assembly.

3. Stator Assembly 

4. Nacelle frame. 

5. Tubular Tower of Various sizes.

Quality Assurance

QA is a set of activities for ensuring quality in the processes by 
which products are developed.

QA aims to prevent defects with a focus on the process used to make 
the product. It is a proactive quality process.

The goal of QA is to improve development and test processes so that 
defects do not arise when the product is being developed.

Establish a good quality management system and the assessment of 
its adequacy. Periodic conformance audits of the operations of the 
system.

Prevention of quality problems through planned and systematic 
activities including documentation.

Everyone on the team involved in developing the product is 
responsible for quality assurance.

Verification is an example of QA

Statistical Tools & Techniques can be applied in both QA & QC. When 
they are applied to processes (process inputs & operational 
parameters), they are called Statistical Process Control (SPC); & it 
becomes the part of QA.

QA is a managerial tool

Quality Control

QC is a set of activities for ensuring quality in products. 
The activities focus on identifying defects in the actual 
products produced.

QC aims to identify (and correct) defects in the finished 
product. Quality control, therefore, is a reactive process.

The goal of QC is to identify defects after a product is 
developed and before it's released.

Finding & eliminating sources of quality problems 
through tools & equipment so that customer's 
requirements are continually met.

The activities or techniques used to achieve and maintain 
the product quality, process and service.

Quality control is usually the responsibility of a specific 
team that tests the product for defects.

Validation/Software Testing is an example of QC

When statistical tools & techniques are applied to 
finished products (process outputs), they are called as 
Statistical Quality Control (SQC) & comes under QC.

QC is a corrective tool

Definition

Focus on

Goal

How

What

Responsibility

Example

Statistical 
Technique

As a tool

Comparison chart

6. Different sizes of Fasteners.

7. Different sizes of cables.

8. Yaw Gear boxes.

9. Hyd. Power packs.

10. Yaw bearings /Pitch bearing/ Rotor Bearing.

11. Brakes and Assembly.

12. Proximity sensors /Limit switches./ Encoders

13. Rotor Hub assembly.

14. Control panels. & Convertors..

15. Grease pump /Lubrication systems.

16. Rotor blades.

17. Transformers.

Used Frequency

Daily

Every other Day

Once weekly

Once Monthly

Once Yearly

Calibration Interval

3 months

6 months

12 months

24 months

36 months

Quality Assurance vs.Quality Assurance vs.
Quality ControlQuality Control

Quality Assurance vs.
Quality Control

Quality Assurance is process oriented and focuses
on defect prevention, while quality control is

product oriented and focuses on defect
identification

Quality Assurance Quality Control

An overall
management plan to
guarantee the
integrity of data
(the “system”)

A series of
analytical
measurements used
to assess the
quality of the
analytical data
(The “tools”)
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18. Brakers/CTPT.

19. Controllers.

20. Paints.

The major components are listed below (For K.W Class 
Turbines).
1. Asynchronous Induction generator.

2. Pumps fitted with electric motor

3. Planetary /Helical Gear box.

4. Solenoids / Proximity sensors

5. Level /Cam /Limit switches.

6. Hyd. Power pack.

7. Slow speed /High speed/Yaw brakes.

8. Rotor Hub assembly.

9. Nacelle Frame. 

10. Lattice /Tubular Towers./Head end Structure/Tower top.

11. Control panels./Controller.

12. Various capacity /sizes of Power /Control Cables.

13. Yaw Gear box.

14. Grease pump /Lubrication systems.

15. Brake disc./. C.F.Switch assembly.

16. Main Bearing /yaw Bearing

17. Rotor Blades

18. Turboflex assembly.

19. Slip clutch assembly.

20. Fastners.

Records for INSPECTION

 Approved drawing.

 Approved data sheet.

 Bill of material.

 Regulation/ Specifications.

 Quality assurance Plan duly accepted.

 Check sheet.

 Calibrated measuring Instruments.

 Inspection visit report format.

Raw material test certificates to be Witnessed OR verified by the 

Inspector for the following 

1) Steel casting and Plates, Rods etc., 

2) Shaft material,

 3) Insulation material

 5) Rubber seal/'o' ring

6) Paints and varnish 

7) Oil/ Grease.

Documents to be verified/Witnessed at Manufacturers works.         

1. Routine Test certificate

2. Type test certificate issued Third party.

3.  Warranty / Guaranty certificate.

4. In process test reports.

5. Stage and Final assembly reports.

6. Final Test Reports.

Final Inspection clearance certificate: 

This Clearance certificate issued based on the satisfactory 

inspection, witness &Review of various tests conducted by the 

manufacturer as per standard requirements   on various 

components used for Turbine assembly.

Any minor deviation that may not affect the performance may be 

specifically passed on deviation for close monitoring at assembly 

and in final testing/operation.

Inspection/ Verification of  Goods transported to site.

1. Proper packaging against any damages may occur in 

transport.

2. Packing of Loose components in wooden cases and its 

worthiness.

3. Special packing of Rotor blades for Transport on Highways.

4. Wooden crate package for Control panel and convertor.

Site Inspection Requirements:

1. Soil test for verification of SBC.

2. Checks and verification during Digging of Soil for Tower 

Foundation.

3. Measurement of Dimensions for Foundations as per 

Drawings.

4. Verification of steel and cement being used for concreting.

5. Inspection of P.C.C works for Foundation and entry in check 

sheet.

6. Verification of Steel rods laying and arranging as per drawing.

7. Checking of concrete mixing.

8. Cube test for concrete.

9. Witness of R.C.C. for foundation.

10. Fixation of Tower bolts in Tower bed.

11. Verification of Tower Installation complete.

12. Verification of Cable lying, Nacelle, Generator Rotor assembly 

fixing etc.

13. Recording the data in Check sheet.

14. Checks on complete work in Control rooms including 

Installation of control and convertor panels.

15. Verification work of Pre-Commissioning of turbine.

16. Witnessing/Recording Data on commissioning the Turbines.

Requirements of Inspection Tools and Gauges for Wind Turbine 

Manufacturing 

Rotor Blades Equipments.

Digital Weighing Balance 30 kg ( CAS DZ)

Digital Weighing Scale 3 ton (PF)

Digital Weighing Scale 5 ton (PF)

Digital Thermo Hygrometer

Analog vernier calliper

Digital Vernier Caliper

Dial Thickness gauge

Micro ohm meter
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FINAL TESTING EQUIPMENTS
1 Power analyzer set

2 Baker Automatic Winding test Instrument

3 Digital Tong Tester

4 AC Hipot Test

5 Oscilloscope

6 PLC simulated Test bench

7 Milli amps Meter

8 Multimeter

9 Digital Tong Tester

10 Phase sequence indicator

11 PLC simulated Test bench

12 Digital Tong Tester

13 Phase sequence indicator

15 Multimeter

16 Baker Automatic Winding test Instrument

17 AC Hipot Test

18 Insulation Tester

19 Phase angle Measurement

20 Clamp meter

21 True RMS Multimeter

22 Multimeter

23 Power Analyser

24 CRO

25 Multimeter

26 Clamp meter

27 Phase angle Measurement

28 Green Lee Infrared thermometer

29 Differential Probe

MAIN ASSEMBLY CHECKING INSTRUMENTS
1 Vernier Caliper

2 Vernier Height Gauge

3 Depth Vernier

4 Depth Micro meter

5 Inside Micro meter

6 Out side Micrometer

7 Bore Dail Gauge With dail

8 PI Tape

9 Slip GaugeBlock

10 Dial Indicator

11 Dial Gauge

12 Torque Wrench 

13 Tread Plug Gauge

14 Oscilloscope

15 Digital  Insulation Meter RISH Insu 2081338

16 Digital  Insulation Meter RISH Insu 20

ISO 9000:2008 Quality Management Systems 

 Customer-focused organization
 Involvement of People
 Process Approach
 Systems approach to Management
 Continual Improvement
 Quality, Product, Quality Policy
 Quality Planning
 Quality Control, Quality Assurance
 Quality Improvement
 Continual Improvement
 Nonconformity
 Procedure

QUALITY SYSTEM ORGANISATION CHART

QUALITY POLICY 
The Quality policy is decided by the Managing director or the Top 

official of the company based on the company's business strategy 

and implemented in various departments for ISO system 

implementation.

If Every Thing Found Satisfied Proceed For Internal Audit.

Confident Path To Iso 9000 Certification

Certified For Iso 9000, Does Not Mean That, A Company Has 

Actualy Become A World Class Company.  It Only Meas Company 

Is Serious About Quality.

ISO-9000: 

PRODUCTION MARKETING

PPS EDP

ENG./DESIGN HRD

STORES SITE SERVICE

QUALITY FINANCE

MD
ED

MR

Quality System Documentation

MANUAL

PROCEDURES

PROCESS CHART

WORK
INSTRUCTION

H.R.D
SITE SER.

QUALITY
EDP

PRODUCTION
ENG. / DESIGN

PPS
STORES

MKTG.
FINANCE

FORMATS
RECORDS

DOCUMENTS
FILE
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 Provides an opportunity to create and improve quality systems 

of the company

 It also helps to assess the companies quality requirements 

 Helps company to proceed further on implementing TQM

 Improve quality of the product within a short span.

 Finally the  path to Excellence

General Guidelines For Wind Turbine Quality Management  & 

Certification.

 The definitions of ISO 9000 apply.

 Manufacturer organizational unit which manufactures a 

product.

 Quality management comprises all planned and systematic 

actions necessary to provide adequate confidence that a 

product or service will satisfy given requirements for quality.

 The QM system comprises the organizational structure 

responsibilities, procedures, process and resources for 

implementing quality management.

 The Quality audit is systematic and independent examination 

to determine whether quality activates and related results 

comply with planned actions, and whether these actions are 

implemented efficiently and are suitable to achieve the 

objective.

 The QM system documentation comprises all the documents 

describing the functions of QM system.

1 QM Manual.

2. QM Procedures.

3. QM Process

4. QM work Instructions.

Requirement for the Quality Management:

As a minimum the QM systems shall meet the requirements of the 

QM model according to ISO 9001.

The QM system to be worked out in detail in writing as per ISO-

9001.

Certification of the Qm System

A certification of the QM system by a certification body accredited 

according to EN 45012 is as a rule, regarded as a prerequisite. The 

general procedure for the certification is described below.

 Checking of the QM system documentation in relation to the 

requirements of ISO 9001.

 Successful completion of the initial audit by certification body. 

This includes a check on whether the QM activities set out in 

the QM system documentation are being implemented.

 The validity of the certificate is maintained by means regular 

audit.

 The audit are carried out at set intervals in time (once a year 

and, if necessary more often).

Failure Mode Effective Analysis in QA/QC:

FMEA –BS EN 60812:2006-Analysis techniques for system 

reliability –Procedure for failure modes and effects analysis 

(FMEA)

FMEA is a systematic, proactive method  for evaluating a 

processing to identify where  and how it might fail and to assess 

the relative impact of different failures, in order to identify the parts 

of the process that are most in need of change .FMEA includes 

review of the following.

 Step in the Process.

 Failure Modes (what could go wrong).

 Failure causes (why would the failure happen).

 Failure effects (what would be the consequences of each 

failure). 

Comparison of Conventional Management Thinking and
Total Quality Management Thinking.

Conventional Management Thinking Total Quality Management Thinking

 Quality improvement costs
   money and time
 Work is a series of discrete
   activities
 Quantity is an important as
   quality
 95% quality is great.
 Quality is the result of better
   inspection
 Suppliers must by kept on their
   toes.
 Customers are outsiders you sell
   to.
 To achieve quality we need more
   and better people

 Quality improvement saves money
   and time
 Work is an integrated process.
 Without quality, quantity is irrelevant.
 Only 100% quality will do.
 Quality is built in the product and
   process from the start.
 Suppliers must feel like they are your
   partners.
 Customers are an integral part of your
   organization.
 Quality can be achieved with the
   people we have right now-simply by
   leading and training them differently.

The
Quality
Improvement
Model

A Roadmap to Improvement

Define
Process

Select
Measures

Collect &
Interpret

Data

Is
Process
Stable

?

Improve
Process

Capability

Use SPC to
Maintain
Current
Process

Is
Process
Capable

?

No

No

Yes

Yes

Investigate &
FixSpecial

Causes
Purpose: To provide a

sequence of steps to
improve any process
so that the customers
will realize the
highest quality and
value.

The
Quality
Improvement
Model

A Roadmap to Improvement

Define
Process

Select
Measures

Collect &
Interpret

Data

Is
Process
Stable

?

Improve
Process

Capability

Use SPC to
Maintain
Current
Process

Is
Process
Capable

?

No

No

Yes

Yes

Investigate &
FixSpecial

Causes
Purpose: To provide a

sequence of steps to
improve any process
so that the customers
will realize the
highest quality and
value.

The Transition of Quality Thinking

Dedicate resources to
inspect all work for
errors before finalized

Measure performance
by amount o f work
completed compared
to objectives.

Keep turn-around-time
under 2 days to avoid
complaints.

Work on process to
prevent defects.

Understand process
behavior and take
pro-active action to 
improve the process.

Continually decrease
turn-around-time to
delight customers.
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