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Why no noble prize in science in India after independence?Why no noble prize in science in India after independence?







Energy output for photovoltaic devices : Watt Peak (
conditions (STC), - the reliability of this value and its associated uncertainty are of 
crucial importance to manufacturers, operators and investors.

To be valid 
each measurement has to demonstrate an unbroken traceability chain to 
international primary standards and 
a calculation of measurement uncertainty for each transfer in the chain

Without either of the two, the measurement is purely indicative and has no legal 
i.e. it would not be acceptable in any kind of dispute.

Solar power target of 100 GW by 2022!!

A rough estimate shows that every 1% uncertainty on peak power corresponds to a 
value of ~Rs. 5000 crore (assuming 20% efficiency @ 

Watt Peak (Wp) Value, under standard test 
the reliability of this value and its associated uncertainty are of 

crucial importance to manufacturers, operators and investors.

each measurement has to demonstrate an unbroken traceability chain to 

a calculation of measurement uncertainty for each transfer in the chain. 

the measurement is purely indicative and has no legal 
i.e. it would not be acceptable in any kind of dispute.

Solar power target of 100 GW by 2022!!

A rough estimate shows that every 1% uncertainty on peak power corresponds to a 
. 5000 crore (assuming 20% efficiency @ Rs. 100/Wp).



Growth

Interactive Challenges

Quantification of “Influence Factors”
Credible, internationally accepted measurement and testing

To control, monitor, regulate or to take socio-

Resolution of cross-border disputes, and national vs international interests

Environment

Interactive Challenges

Quantification of “Influence Factors”
Credible, internationally accepted measurement and testing

-political decisions

border disputes, and national vs international interests



National Physical Laboratory
Metrology: Measured Once; Accepted Everywhere

National Physical Laboratory
Measured Once; Accepted Everywhere

4 January 1947
Inaugurated: June 20, 1950 



Convention of the 
Metre 1875

General Conference on Weights and 
Measures (CGPM)

(Meeting every four years)

International Convention on SI and derived units and 
formation of National Metrology Institutes (NMIs)

International Committee for Weights and 
Measures (CIPM)

(Meeting every year)

International Bureau of Weights and 
Measures (BIPM)

Consultative 
Committees

Working 
Groups

Convention of the 
Metre 1875

General Conference on Weights and 
Measures (CGPM)

(Meeting every four years)

Diplomatic 
Treaty

Government and 
Member states 

International Convention on SI and derived units and 
formation of National Metrology Institutes (NMIs)

International Committee for Weights and 
Measures (CIPM)

(Meeting every year)

International Bureau of Weights and 
Measures (BIPM)

Specialized 
International 

Bodies 

National Metrology 
Institutes

(NPLI, others NMI in 
the world 



G.S.R. 1076(E) - Section 83 of the standards of Weights and Measures Act, 1976 (60 of 1976)

CHAPTER III

NATIONAL STANDARDS

The work relating to the realization, establishment, custody, maintenance, determination, 
reproduction and updating of national standards
commencement of these rules, be the responsibility of the 

The Central Government may call for such reports from, or issue such directions to, the 
National Physical Laboratory as it may think fit, in relation to all or any of the matters 
specified in sub-rule (1).

Section 83 of the standards of Weights and Measures Act, 1976 (60 of 1976)

CHAPTER III

NATIONAL STANDARDS

The work relating to the realization, establishment, custody, maintenance, determination, 
national standards of weights and measures shall, on the 

commencement of these rules, be the responsibility of the National Physical Laboratory

The Central Government may call for such reports from, or issue such directions to, the 
National Physical Laboratory as it may think fit, in relation to all or any of the matters 



International Committee for Weights and Measures (CIPM)

-Africa Metrology System (AFRIMETS)
Asia Pacific Metrology Programme (APMP)

-Asian Cooperation of National Metrological Institutions (COOMET)
European Association of Metrology Institutes (EURAMET)
Gulf Association for Metrology (GULFMET)

-American Metrology System (SIM)

International Committee for Weights and Measures (CIPM)

Asian Cooperation of National Metrological Institutions (COOMET)
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National Quality Infrastructure 

Bureau of Indian
Standards (BIS) 

Quality Council of India
NABH, NABET,  NABL 

National Physical Laboratory (NMI)
Traceability and Training of Measurements

BIPM

ISO, IEC ILAC, IAF

Certification, 
Inspection 

Bodies

Testing  and Calibration Hospitals

Improved product quality and compatibility 

Enhanced safety and health 

National Quality Infrastructure 

Quality Council of India
NABH, NABET,  NABL 

National Physical Laboratory (NMI)
Traceability and Training of Measurements

Department of 
Consumer affairs

Legal Metrology
CPCB

OIML

Testing  and Calibration 
Laboratories

CPCB

Decreased environmental impact

Increased international trade 





Government/Semi-government organizations: Air Force; Air India; Bharat Electronics; BHEL; 
Indian Standards; Central Pollution Control Board; Central Power Research Institute; Central Public Works Department; 
Railway Information System; Central Institute of Mining and Fuel Research; Defense Electronics Applications Laboratory; Delhi

Board; Directorate of Border Security Force; Hindustan Aeronautic Limited; Indian Oil; ISRO Inertial Systems Unit; 
Maharashtra State Electricity;  Micro, Small and Medium Enterprise Testing Center; NTPC; Nuclear Fuel Complex (DAE); 
Ordnance Factory; Rail Coach Factory; etc.

NPL as “Growth Engine” of the country: 
advices and apex calibration services were provided.

Industries: ABB India; ACC; AIMIL Ltd.; Alstom India; Ambuja Cement; 
Casio India; Crompton Greaves Limited; Diesel Locomotive Works; 
Honda Cars; International Zinc Association; J.K. White Cement; JK 

Suzuki; Mysore Paints & Varnish; Philips India; Piramal Healthcare; Ranbaxy; Rapid Metro Rail 
India; etc.

SAARC Nations: Nepal Bureau of Standards & Metrology (MBSM), Nepal; Bangladesh Standards and Testing Institution 
(BSTI), Bangladesh; Measurement Units, Standards and Services Department (MUSSD), Sri Lanka; National Physical and 
Standards Laboratory (NPSL), Pakistan; Bhutan Standards Bureau (BSB), Bhutan; Afghanistan National Standards Authority 
(ANSA), Afghanistan; Maldives Standards and Metrology Unit (MSMU), Maldives.

Air Force; Air India; Bharat Electronics; BHEL; Bhilai Steel Plant; Bureau of 
Indian Standards; Central Pollution Control Board; Central Power Research Institute; Central Public Works Department; 
Railway Information System; Central Institute of Mining and Fuel Research; Defense Electronics Applications Laboratory; Delhi

Board; Directorate of Border Security Force; Hindustan Aeronautic Limited; Indian Oil; ISRO Inertial Systems Unit; 
Maharashtra State Electricity;  Micro, Small and Medium Enterprise Testing Center; NTPC; Nuclear Fuel Complex (DAE); 

NPL as “Growth Engine” of the country: Select list of organizations to whom support, 
advices and apex calibration services were provided.

Cement; Binani Cement;  Birla Tyres; Blue Star; Bureau 
Casio India; Crompton Greaves Limited; Diesel Locomotive Works; Essar Oil Ltd.; Godrej & Boyce Mfg. Co. Ltd; Havells
Honda Cars; International Zinc Association; J.K. White Cement; JK Lakshmi Cement; Kirloskar Brothers; Larsen & Toubro; 

Healthcare; Ranbaxy; Rapid Metro Rail Gurgaon; Samsung 

Nepal Bureau of Standards & Metrology (MBSM), Nepal; Bangladesh Standards and Testing Institution 
(BSTI), Bangladesh; Measurement Units, Standards and Services Department (MUSSD), Sri Lanka; National Physical and 
Standards Laboratory (NPSL), Pakistan; Bhutan Standards Bureau (BSB), Bhutan; Afghanistan National Standards Authority 
(ANSA), Afghanistan; Maldives Standards and Metrology Unit (MSMU), Maldives.



Indian Standard Time (IST)Indian Standard Time (IST)







Global trade, globalized industry, world wide travelling of people, health care, 
food safety and pollution control and possible climate change require reliable, 
traceable and comparable measurements

Of high economic and societal interest (
parts produced at another time somewhere else on the globe 

Need for global metrological infrastructure 

Taking away Technical Barriers to Trade (
measurement and test results means non
Refusal of exported products e.g. goods, food, medicins, etc.)

Securing good quality of life: New sources of energy (bio, hydrogen, nuclear); Nano 
technology, bio technology, advanced materials; Information and communications technology

Regulators, Forensics, Security

Global trade, globalized industry, world wide travelling of people, health care, 
food safety and pollution control and possible climate change require reliable, 
traceable and comparable measurements

Of high economic and societal interest (global harmonization: components
produced at another time somewhere else on the globe must fit together

Need for global metrological infrastructure 

Taking away Technical Barriers to Trade (Non-reliable and non-comparable 
measurement and test results means non-acceptance by the consignee i.e. 
Refusal of exported products e.g. goods, food, medicins, etc.)

New sources of energy (bio, hydrogen, nuclear); Nano 
technology, bio technology, advanced materials; Information and communications technology















Metrology for Smart CitiesMetrology for Smart Cities



BND registration at NPL
(Thematic Wise)

NABL 
accreditation of RM labs

Metals

Lab 1 Lab 2

BND registration at NPL
(Thematic Wise)

BIS
IS on RM labs

• Synthesis of material
• homogenization, stabilization, bottling 
• Homogeneity testing
• Stability assessment
• Value assignment
• Certification

Lab 3
Lab n..



Funding for National Standards??  


