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Measurements and the global energy
challenge

When the 2014 WMD topic was first proposed, | began
to think about what the global energy challenge is, and
the role that measurements and especially legal metrology
play in it.

While measurements are central to most basic decisions
on energy usage, there are many other aspects of the global
energy challenge which are much more complex:

+ global population growth;

+ emerging economies;

+ complex technologies;

+ increasing consumer demands;

+ higher quality of life;

« etc.

These factors may result in significant increases in
demand for all types of energy which in turn may result in
environmental changes and pollution. This demand requires
redistributing existing energy supplies, increasing energy
production and developing alternative energies. It became
clear to me that | needed to break this down into smaller,
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WN3amepenns u rnobanbHas 3HepreTMyeckas
npo6nema

Korga Bnepsble 6bina npegnoxeHa Tema BcemmpHoro gHs
meTponorun — 2014, g 3agymancs o Tom, 4To Takoe rnobalb-
Has 3HepreTiyeckas npobnema W Kakylo ponb B Heid UrpatoT
M3MepeHnsa W, B YaCTHOCTM, 3aKOHOZATeNbHas MEeTPONOrns.

XOT W3MePEeHNs 3aHMUMAIOT LEHTpanbHOe MecTo B Npu-
HATUM 6ONBLUNHCTBA OCHOBHBIX PELUEHWIA MO NCMONB30BAHNIO
3Heprum, rnobanbHas 3HepreTuyeckas npobnema BKAKOYaeT
MHOTO Apyrux 60M1ee CRIOXKHbIX aCNeKTOB, B X HICTIE TaKMe, KaK;

o rNoBGanbHbLIA POCT HACENEeHNs;

+ CTpaHbl C hOPMUPYIOLLUMMCH SKOHOMUKAMN;

* CNOXHble TEXHONOrWK;

* paCTYyLLNiA NoTpebuUTeNbCKMA CNPOC;

* MOBbILUEHME Ka4eCTBa XKM3HN.

311 hakTopbl MOTYT MPUBECTM K NOBbILUEHHOMY CMpOCY
Ha BCe BMAbl 3HEPrUW, 4YTO, B CBOI O4Yepedb, MOBMeYeT
M3MeHeHMe 1 3arpA3HeHe OKpYXKatOLLeiA cpedbl. ITOT cnpoc
notpebyeT nepepacnpegeneHns CyLLecTBYIOWMX 3Hepro-
PecypcoB, yBennyeHus BbIpabOTKM SHEPrun M pasBuUTMA
anbTepPHATMBHBIX WCTOYHMKOB 3Heprun. MHe cTano fcHo:
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more manageable pieces of information so | could better
understand the role of legal metrology.

| began to realize that no matter how complex this
challenge seems to be, it comes down to individual choices
regarding the energy we use in our daily lives. It makes no
difference whether we are talking about national or local
governments, large or small companies, organizations
or individuals. However, to make good choices we need
information, much of which is based on measurements. For
the results of these measurements to be useful we must
have confidence in the instruments and the processes used.
To ensure this confidence, the instruments must comply
with performance requirements laid down in internationally
recognized written standards.

Many instruments under legal metrological control are
linked to our consumption of energy:

+ some are directly linked, such as gas meters, electri-
city meters and fuel dispensers;

« some are indirectly linked, such as the air pressure
in the our car tires; and

« others are linked to the consequences of energy
production, such as pollution from power plants, exhaust
emissions from our cars, and now, increasingly, the
measurement of greenhouse gases.

The vital role that measurements and especially legal
metrology play in this global challenge is now very clear
to me.

As we join together to celebrate World Metrology
Day, we should all be aware and be thankful that there
are knowledgeable, highly skilled and dedicated people,
not just in the legal metrology community but across the
many businesses in the energy sectors, who are working
every day to ensure that we have the systems in place to
provide accurate, internationally accepted equipment and
measurements. Thanks to these people we are all able to
have confidence in the decisions we make with respect
to all the measurements we need in order to address the
global energy challenge.

Stephen Patoray
Director the BIML

The availability of energy from many different sources
is vital for our lives today. The well-being of industry, com-
merce and the maintenance of our quality of life depend
on safe, secure, sustainable and affordable energy.

The challenge of meeting the ever-increasing demand
for energy, whilst controlling costs and minimizing damage
to the Earth, is leading to the development of new sources
of energy and greater efficiency in its use. This progress
is only possible because providers and users of energy
can have access to a globally recognized basis for the
measurement of energy in its many different forms.
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Ans Toro 4To6bl Nydlie NOHATb PONb 3aKOHOAATENbHOM
METPONOTUM, HYXKHO pa3buTb 3Ty TeMy Ha MeHbLUue, 6onee
KOHKPETHbI& Nopuuu UHdopmaLmu.

1 Ha4an NOHMMAaThb, YTO HE3aBWUCMMO OT TOTO, HACKOMNbKO
CMOXHON KaXKeTcA 3Ta npobnema, OHa CBOAMTCA K WHAMBM-
JiyanbHOMy BbIGOpY 3HEprn, MCMNONb3yeMO HaMK B MOBCe-
JHEBHOI XKN3HW. HeBDKHO, MAET N Pedb O HALMOHANBHBIX UK
MECTHbIX OpraHax BRacTu, 6oNbLUKX UMK ManeHbKUX Komna-
HUSIX, OPraHN3aLIMAX UMK YaCTHbIX NLax. Tem He MeHee, Y4ToObl
cAienatb NpaBKUnbHbIA BbIGOP, HaM HeobxoauMa UHAopMaLIKA,
3HaYMTeNbHasA 4acTb KOTOPOI OCHOBaHA Ha M3MepeHusax. [ns
TOro 4T06bI Pe3ynbTarThl 3TUX U3MEPeHUA BbiN NONE3HbIMMY,
HaM HYXHO ObITb YBEPEHHbLIMM B UCMONb3YEMbIX CPEACTBAX
“3MepeHniA 1 npoueccax. [Ans noaTBepXAeHNS 3TOI yBepeH-
HOCTM CPeAcTBa U3MepeHNiA JOMKHbI OTBEYATb TEXHNYECKNM
Tpe6OoBaHWAM, yCTAHOBNEHHbIM B CTaHapTaX, MPU3HAHHbIX Ha
MEX/yHapoOLHOM YPOBHE.

MHorue cpeactea n3mepeHWii, nognexaume 3ako-
HOJaTeNbHOMY METPONIOrMYECKOMY KOHTPOMIO, CBA3aHbI
¢ notpebneHnemM Hamn 3Hepruu:

o HekoTopble W3 HUX CBA3aHbl HAaMpAMYl0, Hanpumep
rasoBble CYETHUKN, CHETHWKN 3NEKTPO3IHEPrUI 1 TOMNIMBO-
pa3gaToqHble KOMOHKMW.

 HekoTopble CBA3aHbI KOCBEHHO, HANPUMEp Yepes U3Me-
peHME JaBNeHNs BO3Ayxa B HaLIMX aBTOMOGMIBbHBIX LIMHAX.

« [lpyrue cBsA3aHbl ¢ NOCNeACTBUAMI NPOW3BOACTBA
SHEeprun, TaKUMU KaK 3arps3HeHne OT 3NeKTpPOCTaHLMA,
BbIOPOCHI BbIXMOMHbIX ra30B HaW WX aBToMo6unei n
B MocnejHee Bpems Bce B GOMbLUeil CTeNEHN U3MepeHue
NapHUKOBbIX Ta30B.

KN3HEHHO BaXKHas pofib, KOTOPYIO U3MEpEeHMa U 0Co-
6eHHO 3aKoHOAaTeNbHAs MeTpPONOrks UrpatT B 3TOi rMo-
6anbHol npobneme, ceilyac Ana MeHA BMNOMHE OYeBUAHA.

O6bepnHasch, 4To6bl OTMETUTb BcemupHblii aeHb
MEeTpPONOrni, Mbl AOMKHbI 3HAaTb — €CTb KOMMETEHTHbIE,
BbICOKOKBANNULMPOBAHHbIE N NpeAaHHble CBOEMY Aeny
NN He ToNbKo B coOBLLECTBE 3aKOHOOATENbHOA METpo-
NIOTMI, HO W BO MHOTUX 0611acTAX S3HEPreTUYeCKOro CeKTopa,;
OHM paboTaloT KXXAblA feHb Ans Toro, Ytobbl y Hac Gbin
peanbHO AEMCTBYIOWKNE CUCTEMbI, NPEJOCTABNAOLINE HAM
TOYHble, NPU3HAHHbIE HA MEXOYHapOJHOM YPOBHE TeXHu-
YyecKue cpefcTBa N M3MepeHus. bnarogaps aTum noaam Mol
MOXEM ObITb YBEPEHbI B TEX Larax, KoTopble NpeanpuHUMaem
B 06nacT M3MepeHuid, Heo6X0AMMbIX HaM ONs peLleHus
rno6anbHOA aHepreTYeckoit npobnemsit.

Iupektop MB3M
CtuseH [aTopeit

JloCTYMHOCTb 3HEPTUM U3 Pa3HbIX UCTOYHUKOB CErogHs
MMEET XM3HEHHO BaXKHOE 3Ha4eHMe. Yerexu npoMbILLNeH-
HOCTW, TOProBNyM W 0BecneveHne Ka4ecTBa HaLlel >KN3HN
3aBUCST OT 6830MaCHON, HAAGKHOI U JOCTYMHON 3HEpruu.



For example, measurements provide the basis for:

+ consumers to compare prices from different energy
suppliers,

« industry to evaluate the return on exploration for new
energy sources, and

« researchers to validate their claims for new energy
technologies.

All of these are possible because there is access around
the world to a measurement system originating from the
Metre Gonvention, and now based on the International
System of Units (SI).

The measurement of energy has always been one
of the central challenges that has shaped our system of
base and derived units. The need to measure temperature,
electricity and light is motivated by the need to quantify
sources of energy and has led to the development of the
kelvin, the ampere and the candela, all of which are base
units in the SI.

The first methods for measuring temperature, electricity
and light were developed in the nineteenth century to meet
the needs of an industrial revolution powered by coal and
gas. Nowadays the challenge of measuring new forms of
energy continues to inspire research in metrology. For
example, national metrology institutes around the world
are working to develop new methods:

+ to ensure that the efficiency of solar photovoltaic
technologies is measured accurately,

+ to improve the lifetime and performance of the materi-
als used in wind and wave power systems,

+ to validate new approaches to reducing emissions
from power stations, and

+ to underpin the complex commercial transactions
taking place in modern electricity grids.

This research involves collaboration between institutes in
different countries and the results feed in to and strengthen
the existing infrastructure for the international recognition
of measurements. In this way the metrology community
contributes to the world-wide efforts to meet the global
energy challenge.

Martin Milton
Director of the BIPM

Pa3pa60Tq|/|K|/|, N3roToBMUTENN CTaHAAPTHbIX O6pa3L|OB

MMpobnema HeO6XOAUMOCTW YAOBNETBOPEHNS MOCTOSAHHO
pacTyLLWX NOTPEBHOCTEN B 3HEPTIW NPM OCYLLECTBIIEHMM KOH-
TPOAA Hag 3aTpaTamit U MUHUMM3ALMN yiepba Ans nnaHeThb
BEJET K Pa3BMTUIO HOBLIX MCTOYHIKOB 3HEPTUW W1 MOBLILLEHWIO
3(hheKTUBHOCTM X MCMONb30BAHWA. 3TOT NPOLECC BOMOXKEH
TONbKO MOTOMY, YTO MOCTABLYMKM W NOTPeBUTENN 3HEPrum
MOTYT UMeTb JOCTYN K BCEMUPHO MPU3HAHHOW OCHOBE ANA
M3MepeHNa 3HepriM B ee MHOroo6pasHbiX hopmax.

Hanpumep, 13mepeHns CryxaT OCHOBOW Ans:

+ noTpebuTeneil Npu CpaBHEHWN LieH PasHbIX MOCTaB-
LUMKOB 3HEpruu;

* MPOMBbILIMAEHHOCTI NPU OLEHKE OTAAYM OT OCBOEHWA
HOBbIX UCTOYHUKOB 3HEPIUK;

e uccneposateneit npu obocHoBaHun TpeboBaHUi
K HOBbIM 3HEPreTMYecKUM TeXHOMOrHAM.

Bce 3T0 BO3MOXHO, MOTOMY 4TO BO BCEM MUpe ecTb
JOCTYN K W3MepUTeNbHON CMCTEME, CO3HAHHON B pamKax
MeTpnyeckoil KOHBEHLMW 11 B HACTOSILLEe BPEMA OCHOBAHHOM
Ha MexgyHapogHoit cucteme egunul (CI).

3mepeHne sHeprum Bcerga NpegacTaBano oOfHy U3 LeH-
TpanbHbIX Npo6nem, HOPMUPYIOLLYMX HALLY CMCTEMY OCHOB-
HbIX U MPOWU3BOAHbLIX eanHUL. HeoBXoaMMOCTb W3MepeHus
TeMnepartypbl, 3NeKTPUHECKUX U CBETOBbLIX NapameTpos Obina
Bbl3BaHA HeOOXOQMMOCTBIO KONMYECTBEHHOM OLEHKWN WUCTOY-
HWKOB 3HEprK U NpKUBeENa K CO3JAHWI0 KenbBMHA, amMnepa
W KaHgenbl — OCHOBHbIX eguHny, GU.

MepBble MeTOLbI U3MEPEHUA TEMNEPaTYpbl, 3MEKTPUHECKNX
11 CBETOBbIX NapameTpoB Obini paspaboTaHbl B XIX Beke B OTBET
Ha NOTPEGHOCTV NPOMBILLTIEHHON PEBOMIOLIAN, ABVKUMOIA YITem 1
rasom. B HalLe Bpems 3aja4a onpegeneHs HoBbIX DOpM SHeprN
NpOZOKaeT BAOXHOBNATL MCCef0BaHIs B 0611aCT METPONOMM.
Hanpumep, HauMOHaNbHbIe METPOMOTNYECKNE MHCTUTYTLI MO
BCEMY MWpY paboTaloT Haj CO3JAHWEM HOBbIX METOLOB:

+ 00ecnevyeHns TOHHOCTN U3MepeHnsa 3pDeKTUBHOCTM
COJHEYHbIX (HOTO3NEKTPUHECKMX TEXHONOTWNIA;

* YNyYLUEHWs cpoKa Cry»K6bl 1 3dhcheKTUBHOCTI MaTepua-
0B, MCMONb3YeMbIX B BETPOBOW 11 BOIHOBOW 3HEPreTUHECKIX
cucTemax;

» 000CHOBAHWSA HOBLIX NOAXOA0B K YMEHbLUIEHNIO BbIBPO-
COB 3M1eKTPOCTaHLNIA;

* MOLAEPKKM CIIOXKHBIX KOMMEPHYECKIX CHENOK, MMEIOLLMX
MECTO B COBPEMEHHbLIX HEProcMcTemax.

3TV nccnepoBaHns NpeaycMaTpuBatoT COTPYAHUYECTBO
MEXOy OpraHM3auMAMN pasHbiX CTPaH, W pesynbraTbl 3TOrO
COTPYLHWNYECTBA CNOCOOCTBYIOT YKPENNEHMIO CYLLECTBYIOLLEN
MHPacTPYKTYpbl NS MeXAyHApOZHOTO NPU3HAHWA U3Mepe-
HWiA. Takum 06pasom, MeTponoryeckoe coobLLECTBO BHOCUT
CBOVA BKNAA B MEXKAYHAPOLHYIO AeATeNbHOCTb, HanpaBneHHyIo
Ha pelueHne rnoGanbHON aHepreTM4eckom npobnemel.

Iupektop MEMB
MapTtuH MunbToH
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