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national metrology institute
A national metrology institute or NMI is a national institute designated by 

national decision to develop and maintain national measurement 

standards for one or more quantities and their respective traceabilities.
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The National Metrology Laboratory 

of the Philippines



The National Metrology Laboratory 

of the Philippines

Executive Branch

Department of Science and 
Technology

Industrial Technology 
Development Institute

National 
Metrology 
Laboratory

Other 
Divisions

Other 
Institutes

Other 
Departments

Legislative 
Branch

Judicial 
Branch



The National Metrology Laboratory 

of the Philippines

Office of the Chief

Mass Standards 
Section

Temperature Standards 
Section LIGT, DT, IPRT

Pressure Standards 
Section

Electrical Standards 
Section

Force Standards 
Section

Volume & Density 
Standards Section

Length Standards Sections
Big Volume and Flow 

Standards Section

Quality System 
Unit

NML 
Secretariat

Receiving & 
Releasing Unit

Temperature Standards 
Section TC, Hygrometry, Enclosures



The National Metrology Laboratory 

of the Philippines

Mass
Pressure

Temperature

D-K-15035-01-00

Electricity



The National Metrology Laboratory 

of the Philippines

Proficiency 
Testing

Verification

Training

Consultancy

Calibration

Performance 
Testing



The National Metrology Laboratory 

of the Philippines



What is Legal Metrology?
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metrology

What is Legal Metrology?

scientific & industrial 

metrology
legal metrology

areanon-regulated/voluntary regulated/mandatory

principleconformity assessment of 

measuring instruments 

conducted by user

conformity assessment of 

measuring instruments 

conducted by the government

science of measurement



metrology

What is Legal Metrology?

scientific & industrial 

metrology
legal metrology

science of measurement

infrastructureNational Metrology 

Laboratory, Philippine 

Accreditation Bureau, Bureau 

of Philippine Standards

National Metrology 

Laboratory, Department 

Regulators & Inspectors, Local 

Government Units

basisinternal quality/ 

measurement control 

system (ISO)

legal requirements for 

measuring instruments for 

specific applications (law, 

regulations, international 

agreements)



metrology

What is Legal Metrology?

scientific & industrial 

metrology
legal metrology

science of measurement

most 

important 

activities

calibration type approval, verification, 

inspection



What is Legal Metrology?

Legal metrology comprises all measurements 

carried out that are subject to 

regulation by law or 

government regulation for 

fair trade, environmental 

protection, safety, health 

and other official

measurements.



Why is Legal Metrology important?

environmental 

protection

healthsafety

official 

measurements



fair trade
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What is the difference between 
Calibration and Verification?

Calibration, in its purest sense, is the determination of  

the value of a sample by comparison with a known 

standard. The standard must be at least 3 times more 

accurate than the sample.



What is the difference between 
Calibration and Verification?



What is the difference between 
Calibration and Verification?

PNS 238:1989 
PROCEDURE FOR THE 

VERIFICATION, INSPECTION 

AND SEALING OF 

WEIGHING SCALES



What is the difference between 
Calibration and Verification?

DOE Department Circular 

No. 2003-11-010
PROVIDING FOR THE RULES AND 

REGULATIONS GOVERNING THE

BUSINESS OF RETAILING LIQUID 

PETROLEUM PRODUCTS



Extreme value for an error permitted by a 

law, regulation, decree or 

recommendation.

What is the difference between 
Calibration and Verification?



perform legally required test/s & 

calibrations then compare the results 

with a law, regulation or requirement 

to determine whether it passed or 

failed

alter the performance of an 

instrument to ensure that the 

values it indicates are correct 

within specified limits 

determine the characteristics of a 

product, a process or a service, 

according to certain procedures, 

methodologies or requirement

compare a sample with a known standard

What is the difference between 
Calibration and Verification?



Property of a measurement result 

whereby the result can be related to a 

reference through a documented 

unbroken chain of calibrations, each 

contributing to the measurement 

uncertainty.

What is traceability?



Proper calibration 

involves use of a 

traceable standard —

one that has 

paperwork showing it 

compares correctly to 

a chain of standards 

going back to a 

international standard

definition of 

the SI unit 

(France)

NML’s mass 

standard

NML’s 

working 

standard

LGU’s test 

measure

gasoline 

station’s fuel 

dispenser

customer‘s 

car



What is the IDEAL set-up of a 

legal metrology system?



This is the general process undertaken to 

confirm that the design of a measuring 

instrument complies with legal 

requirements.

What is the IDEAL set-up of a 

legal metrology system?



What is the IDEAL set-up of a 

legal metrology system?



Each measuring instrument is tested and 

verified to ensure it is working correctly 

before it can be used for trade or before 

it can be sold.

What is the IDEAL set-up of a 

legal metrology system?



What is the IDEAL set-up of a 

legal metrology system?



This is the verification done after an initial 

verification. It must involve a mandatory 

periodic verification & verification after 

repair to ensure that the instruments are 

still within their prescribed limits of error 

& satisfy all other metrological and 

technical requirements prescribed by 

law/regulation.

What is the IDEAL set-up of a 

legal metrology system?



What is the IDEAL set-up of a 

legal metrology system?



It is the control exercised in order to check 

whether the metrology law/regulations 

are properly complied with. Inspection is 

an important element of metrological 

control from the consumer protection 

viewpoint. Inspections are carried out 

without notice and are very often initiated 

as a result of complaints from the public.

What is the IDEAL set-up of a 

legal metrology system?



What is the IDEAL set-up of a 

legal metrology system?



Inspection ascertains all or some of the

following (depending on the regulation)
• verification mark and/or certificate is valid;

• no sealing marks are damaged;

• after verification the instrument suffered no obvious

modification;

• its errors do not exceed the maximum permissible in-

service errors.

What is the IDEAL set-up of a 

legal metrology system?



What is the IDEAL set-up of a 

legal metrology system?



What is the CURRENT set-up of the legal 

metrology system in the Philippines?



What are the laws, regulations, and 
international agreements governing 

measurements in the Philippines?

also known as the 

“The National Metrology Act of 

2003”

This is the 

National Metrology Law of the 

Philippines.



What are the laws, regulations, and 
international agreements governing 

measurements in the Philippines?

SEC. 8. System of Units. – The system of unit based on the 

International System of Units (SI) shall be mandatory throughout 

the country in regulated areas of application. The use of other units 

on meritorious 

cases may be allowed by the Board: Provided, That measuring 

equipment used for measuring quantities in regulated areas of 

application shall give results expressed in either SI or Board -

Authorized Units: 

Provided finally, That all measurement standards and measuring 

equipment use in the regulated areas of application shall be subject 

to metrological control.



What are the laws, regulations, and 
international agreements governing 

measurements in the Philippines?



The SI Base Units
writing unit symbols and names

The value of a quantity is written as a number followed by a space 

(representing a multiplication sign) and a unit symbol; 

e.g., 2.21 kg or 7.3 × 102 m2 or 22 K

This rule explicitly includes the percent sign (%). Exceptions are the 

symbols for plane angular degrees, minutes and seconds (°, ′ and ″), 

which are placed immediately after the number with no intervening 

space.

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols for derived units formed by multiplication are joined with a 

centre dot (·) or a non-break space.

e.g. N·m or N m

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols for derived units formed by division are joined with a 

solidus (⁄), or given as a negative exponent. 

e.g the "metre per second" can be written m⁄s or m s−1 or m·s−1

Only one solidus should be used

e.g., kg⁄(m·s2) or kg·m−1·s−2 are acceptable but kg⁄m⁄s2 is ambiguous 

and unacceptable. 

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

In both English and French modifiers, such as “squared” or “cubed” 

are used in the names of units raised to powers and they are placed 

after the unit name.

e.g. the unit m s2 is written (in full) or read as 

“metre per second squared”

However, in the case of area or volume, as an alternative the 

modifiers “square” or “cubic” may be used, these modifiers are 

placed before the unit name.

e.g. square centimeter, kilogram per cubic meter

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols are mathematical entities, not abbreviations, and do not 

have an appended period/full stop (.).

Symbols of units are not pluralised  e.g., 25 kg not 25 kgs

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

The 10th resolution of CGPM in 2003 declared that "the symbol for 

the decimal marker shall be either the point on the line or the comma

on the line. 

Spaces may be used as a thousands separator (1000000) in contrast 

to commas or periods (1,000,000 or 1.000.000) in order to reduce 

confusion resulting from the variation between these forms in 

different countries.

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols are written in upright (Roman) type (m for metres, s for 

seconds), so as to differentiate from the italic type used for variables 

(m for mass, s for displacement). By consensus of international 

standards bodies, this rule is applied independent of the font used 

for surrounding text.

Names of units start with a lowercase letter (e.g., newton, hertz, 

pascal), even when the symbol for the unit begins with a capital 

letter. This also applies to 'degrees Celsius', since 'degree' is the unit.

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols for units are written in lower case 

e.g., m, s, mol 

except for symbols derived from the name of a person. 

e.g., the unit of pressure is named after Blaise Pascal, so its 

symbol is written "Pa", whereas the unit itself is written "pascal".

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

Symbols for units are written in lower case 

e.g., m, s, mol 

except for symbols derived from the name of a person. 

e.g., the unit of pressure is named after Blaise Pascal, so its 

symbol is written "Pa", whereas the unit itself is written "pascal".

The one exception is the litre (L), whose original symbol "l" is unsuitably 

similar to the numeral "1" or the uppercase letter "i" (depending on the typeface 

used), at least in many English-speaking countries. 

concepts in metrology – the SI



The SI Base Units
writing unit symbols and names

A prefix is part of the unit, and its symbol is prepended to the unit 

symbol without a separator 

e.g. k in km, M in MPa, G in GHz

All symbols of prefixes larger than 103 (kilo) are uppercase.

When the name of a unit is combined with the name of a multiple 

or sub-multiple prefix, no space or hyphen is used.

e.g. kilopascal AND NOT kilo-pascal

concepts in metrology – the SI



What are the laws, regulations, and 
international agreements governing 

measurements in the Philippines?

PNS 238:1989 
PROCEDURE FOR THE 

VERIFICATION, INSPECTION AND 

SEALING OF WEIGHING SCALES

DOE Department Circular No. 

2003-11-010
PROVIDING FOR THE RULES AND 

REGULATIONS GOVERNING THE BUSINESS OF 

RETAILING LIQUID PETROLEUM PRODUCTS

ASEAN 

Guidelines on the 

Verification of Non-

Automatic Weighing 

Instruments

ASEAN 

Common Requirements 

of Pre-packaged 

Products

Chapter II of the Consumer Act of the Philippines



Conclusion

• Make sure your standards are regularly calibrated by an 

accredited laboratory or by the National Metrology 

Laboratory.

• Take good care of your standards.

• Take good care of the calibration certificates of your 

standards.

• Regularly attend trainings and workshops on metrology.

• Keep and maintain records of your verification activities.

• Know your procedure/s.

• Know your mandate/responsibility.

• Be confident.

• Be brave.




