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(STHTFAT HTHS fasm)
1L
T2 feeett, 15 fMawae, 2026

ar.#r1.[. 809(3). = aawTe, fafes wrafasm sfaf=w, 2009 (2010 #T 1) F¥ &=y 52 #r
T (2) F G (1), G (F), G (), G (A) A< G (o) F 91 95T ITLTT (1) FT o< gqeIT F:7
TANT FA g0 Aeferted e aardt §, aeIid:-

1 5fera a1 ST WA~ (1) =9 =t &1 |@fer amw f&fee wrafes (@raron) ai=er ey ==+, 2026
2l

(2) T TSI § THTLA sl ATEE F U AT A [ 6 T Tg g |

2. faters wraferse (Aremer) Hem, 2011 FT et et § AT X F 7T, Feferd anT w@r s,
FATC-

7077 GI/2026 1)
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“ATT- XIV
afda Ry o=t #iex
T 1: AT 3fX aseiht STaegshaTd

1. WX 3T 37 Tt it qiATSTY: -

(1) R Hiex - UET ITERT SEFT 32T 9T F A1 (AT Al FAEHT AT (A2q T FoIl hl
HTIAT 3T TROTTH T T FHEAT Bl
TISTHLT; "SI oTe] § UH Hiex off oTfier g7 aohd & et SaferRt a2 sa«T faes gr foF o =9

AT T SAFLTHATAT I I FT qoF,;

(2) EeTaw HieX.~ & UAT fE3=a &1 HieL AT g ST I8l § OF GHI-sq<rel § AT T AT T
T S & F#aT E;

(3) huHe Hex.— & vaT A= &1 fiex Af¥a g REd 98 & aF /1= aF [&Ed 6 9oars 6l ST
|

feooor 1 THT e TR ST Hl /TIdT & 3 AT T Sof1 T T2 Hdr A GEmar g;

(4) wedt-2fe Hiex, wedt-Xe e — | vaT fERga &1 #iex 3T g S &g 1 Ss1 & A7ar S
feaTar 7, STel M1 & o7 U | $41aT <R 2 gl &
feoqur: TR &% 9T, A1 A7 TheElT 317 AT % ST 9% 97 dhf S TR @

(5) TTAAE Fraee HeT.—  UAT Hex Afva g 58 719 o1 arer A T Y Aewe zequqr

T STTaT g, oo SUEReaiahidT ST aTgdl fRared &1 Sed | Aal 2T,

(6) TEARIAT IRATIAT HIeL.— T THT Hie AT g S U 37 97T STel STEh g aHhiHT & a7
TEIHTS TR AT 74T &

(7) TAFETHFARA HIaL— T TAT HeT AT9yT g orad fhree itz § dg ardt Fiie, THT a1l
FE (e Tlerdie, AAa(T) RER(TH) § 3T g Fie & are TaiehdT wdl &, fSa| ATt e arefd
SSIT o AT | ITH A el &
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(8) wefem Hiex— & AT Hiex Afyua g e BRE oiw dieest Aifoe-we (soeeie) Uldeq

T HTH FLA 8, AT ATHT ST ATl 3TT o AT § 3 (5 Toh;

(9) AT ATAT oA e, — e &1 ag T ST fE=a ofiT areest &t 9rae sfiw/aT 37 o AquTd # o
H FEerar gl

feeaor: wrae arer uferde serrrutes, sofase a1 soreeiaer fEia 9 srarhia 2 99t 8

(10) FiE gihe.— H1eT F 3T F FAFE T 7T a1er e &7 ag 91 Sroa 39 afhe 1 #ie
Far & s Wy =T 8 )

(11) Freest Gihe.— 2T 3 3T F FeaeT, ATI qTT [ T AT AT T fah Hied % AT |, ITa

TqCATE T a8 AT, e 37 "fdhe &7 Areest ferar & Jrea dex JeramT €;

(12) i Rarw (Ret) — & Wiz &1 ag Zear AfSrra g S 977 3 Ffisti il FTdTe a7 FEid

T2+ 9% fe@rar g;

fooqur: ST RaTed & TEHT A A&l SMar fe@m = forw |t fhar s a=har 2

(13) TRIET — & Hiex #7178 Gear AfHIa g S 479 7T 779 &l T FLaT &

feoqur: TeT UF TAFg e He [SaTEd AT SAFe (M [SATEH af TdT & ST Ag SISl [SaTeH T
= U R 81w g

(14) AL WS TOET (TERHET giETd Hiex & fore)- 7 ag o gt 8 e zeaam o
T IUEFLSTERIN o HTL0T Thel e Tl TH q4g &A1 § T@T SATdT & foh STEReaiahinT  JTHL 915

T H{THY TS I (e =,

(15) T AT & g Fivede sfesa e wiorees O &1 o e fex § arfy 12 st =1

T 94T 63T STaT g

(16) HIeT Fivede— q I8 HTH ATHAT & ST HIT I TS il T2 AT 1T o€ SAIYE F HaATad AT 6 14
Hae TATdT 8;
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(17) ZF< 3ee- & ag Rar=w afvva g et seaate Hiex it &2 & foru o s aehar g, S 9o
SAT & AT HIe g7 ATH T2 31 6 (6T § T I T A74 ITeAee FI1aT &;

(18) uewEeHe fRarsa-— | Hiex # anfAe ag feares a7 wFerd st g ST Afe a0 1 fawe e it
qiergT Tar §, arfen (e &) Jfeat &1 stfaman stqga A a1 & Fa AT ST 9o

(19) TS IUEHT- & Ueh AT HTF Tl o ToIT SATAT TAT ITHLIT, FTTAT g ST &Ter AT THOTHT T
Taeqd e, T Tl AT TI9T LA H THA 2T Bl
TeoooT: U HETE IUERHIET & AT ATIE AT w1 6T (GedT 96l &) AT

(20) TI-sr&eeAt- 7 Fet SUEhant ag 9T AT 8 et =g 1 qg=m 9T w6 En

2. qrafase fRAdware:-- Fefated Fowar =9 v 8, stid;--

(1) e (/) .— HeT | Fg4 ATAT TATHEH Fie T T

TISTRT: 39 5o § 'Fie 95T F 9qdd A.UH.UH. (¥ HF TFY) A1 4 ¢, T a5 [ 3 A
FATAT 4T 2T

(2) e FLE (kt) .— T8 Fie i a8 TIH FH A g ST fAawTar sqrar g, e 9% #iex i e amEw
THeFe¥ I¥ 3T TleAl-thel HieT & HIHA H Sciee Are & a1 fF2a It &1 fawie war Az u)

(3) ~IATAH FE (fnin) .— Fie FT A ~IATH A [ord T2 FATHATAT GTT HIeT & TErhar daell sragasharsii
T G F T e A mr |

(4) Eiraae Fe (k) .— Fie FT dg TF T 399 ATeF HT A e 92 ARATAT F Srqare d{e & qfe,
Hex T TR FATE & o0 9F 99 7 ATawan Iqu T A AT % fiae Bl 5l

(5) ATARAT FLE (fmax) .— Fie T dg ATHad 79 e 92 FBfawTar g=T Hex F qdrwhar aaeft qri
T QT F T e A mr g

(6) AT (L) .— HieT &1 gvdATE FohT ST arer f=[a aveest &7 7
feoqur: | 9T § "Fiees” Ug AN, U, (¥ {9 TH1A¥) 79 8, ST T 1o =97 T Tq1AT 47 2T

(7) AT AT (Uhom) .— HIEX 3 TTHTT FHTHETS & (o0 FARHTAT T QT 74T Frea|

TECooT: STET-3TeRT ATeest 397 9¥ 10 e o forg RwTes fohw 10 #iedi & forg 2 e aieest 714 2l
EEIRS
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(8) TRIEHET (A .— H1ex T TAeaATs FoFT ST ATe ieaT (30T i) it shigef|

(9) T FEFEH (from) .— HIeT F TraT=a H=1e= & forw fAfRmtar g aars 72 Fiees (3T #7e) i
Thige|

(10) g .— et 1 a5 e et dre, e &t wetHed gt &7 Ui 0 gral gl
feoqur: weTdee T STAATY 9 A FEET(fom) BTAT B

(11) Ga-grTA®.— ag WigeT ST Bue it weTded Wige &7 UH qUiE 9T gt g, AT Herded
TETEET T 1/n AT, ST N, 18 T2T TF TOF 2

(12) SIS FaL.— GTHITF T TZATT FIA & (o7 TEIHTA AT T ATAT T UM A2
fooqor: g Ja<, gt il g’ ol e $if Heed higw! T TqTd grar gl

(13) fReetei thae< (d) .— SIS shee o AT UH.UH., HTH AT BSTHed 20 6 AT, TH,TH, HTF HT AITd|

fooqur 1: gTATE T, I & o0, TA-ATeqaIssd AeeA e Fifecl & IHH HETHed 2H Hl HeTHT
T o ST gl

fooour 2: fRetd™ Faey & WA 9% ITa9rd & FT § =46 AT STaT 8| I8 SIU=st, 2led groiih
fewetelq & arE grar &l

(14) 91aX T (PF) .— Uied q1a 3T e 91a¥ &7 a7 |

fooqur - ATeAETEES ST AT a1 re-e a1 fEfewa off-te Rafaai §, 9maw %#Fex = cos ¢ =
Freest U 3T e | & 1 e sia< @ &7 HErs|

(15) Tfaed qTa<.— 9 &% O 9% TSI 7 S99 grar 8l

feoqur: Torfaeaa foeew ® uidea qmay & SEéefHae 9aw % 212/ #i9 & q¥ ¢ A797 14T 8; 30
T T ATeeS ST Fie o [UAHA o & § TUET 6l ST g

p(t) =u(®)-i(t)

AV}

Tet:
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U TECCTHIH AT g,

i Zxdefaag Fe g,

p SEEHAH TTaT &l

Arzadized Rafaai §, ulked qra¥, F3< 3T dleas & . UH.TH. HIH1 AT 376 S % el UITA h
FIHTSA T UIFA gl &, TSTEehT TUET ZL el o o0 T STAT g1 T AHAT 7€ kKW H FJq7T SITaT 26

P=U rms ‘lrms - cos ®.

(16) Ufdea UAS.— 0T & AT TS Ulsad qraw
froqor 1: E(T) = J) p(0).d t = [ w(e).i(t)d t

V]

gl
E @fa IS0 g1 377 It 2(2)(15) # iAo &

ooy 2: Fferr ST e 7€ kWh a1 MWh & =3k T STt 81 |JTT T SHR1STT 9 SAa9Thatall
for 3(1) T

(17) Eord T AT (e — Hohd | & LRI FITCSl TTF Tl TR, IH TR Gl AT H AT 4TI

fooqor 1 et Afe T WA T TR FifeET AT & T(AqT & T § ST 1T 2

(18) sAferha® o e (TAUS) — et @8 779, A9 a7 STERLAT HIO a7l (9eed & fow fafager
7 FAfA= s g7 oI Ha, T ThIF Fifedr 719 & HaH H 71T At < T AT&was 71|

fomqor 1 s 97, srfeeaw sgHe et A1 A it AT 9reT T SEIHIA qd AT S7AT § 99 &f
TR H /IF 21 8l

fooqor 2: "afEouET” ersg F71 ITANT "SAfwan dqET A" i MiEE F3d & o 951 o S =tz w
feooor 3: =9 AT H, SATeFhan IqHT AT FT AT ATHAH ATHT AT ST ATHAH ATHT (S T2
T T AT ¢ ST (o6 SIaa & | q107d g

oo 4: = 9T F ST & o, A a1 A | 8 =9 9 § AT @y o "W
SIHT" ST "HIT JOTeA" I8 | g [E=d HieL sfsya g |

(19) e ATAHAR ATHT (¢ THIS.— TH ATELAAT o qgd HIeL sl LT | (e i ag ATehad ST
ST T HT gIaT g, S Fie AT qTa¥ FFed il Mg qarad FAfaal & dgd (<TI0 FqaT 6
T T ATAT ¢, AT T e AT 577 ATHAT § TR RATAAT 9T FAT3T 7T 2
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fooqor: 2| W H, stferehaw SIqaT A{fe, sem sfewaw o Afe oiv fdshaw A A aaana #7
o7 8, ST T3 ST & | aa1ar @7 gl

(20) AfFaw ATHT AT TEATT.— HIeT & Hahd JAfc § TaA19 #T ag ATgwad 7, et srqafa 78
ATEHAT <AT g, T T T TATT STAT AT I il Thed BATAA1 | ST A H e Heid
gf=Te Rafaat % T § a7 97T 2|

fooqur 1 9Ta ST AT B FIH F [T U HAT8d ATIhad 0T I TZATd gial 2|
fooqor 2: = Stfer=aT H, sSAfersmas qay e, ST ATeHad AT A< AT ATTHAT ATHT e TTATa
T Heror 2, ST 6 st e & H aqmT @ 2|

(21) =i Ffe.— et wroes o= 1 9 qfe, S Hew Rafadt § Ratfa it st 2)

(22) T st fe.— T ATa 057 6t 9 Araieen A, ST T TLrev ST fearaa & qeaisd
T ager et i St 2

(23) AT HTAT.— A AAT ST TTT T H, ATEAT H HATAT ST ATAT FTAT 0T AT TATAT Al wLl, AT
Thd 3 AT o IO o S o Haef il TATIAT Fdl gl

TeoouT 1: ' AT & FiE | A JIF ATHA g ST AT o JIHH, TH AT 3T TR SeT | el
gt 2, T 9% 979 &7 T H9T T TehaT g1 7 5T, THH AT a7 STERH ATS THT & (o0 gie a7l
IATL-ARTE SHT FeATT 3T ATE-ITH T TTIHAT, SIHIEL T TaT 3T THT STHT ATATY S oo 2l

(24) TATT FTTH.— TATH STAA ATeAT UHT AT oot 71 Bt 779e 3 st Mt ai=me fataat
* T H AT 2

(25) =TT~ TATT TTAA ATAT UHT ATAT FSTEET 7T =0 ATGGAAT | qdqTs T2 AT 6 Ha< al g,
AT HTO I37 T [eTia ai=Tad Rt & Y F 918 2
foroqor: 7fT Rl sramer sTor et wrE F forw fRatha afimmem Fufaet 98 sarg € &, arse g wr

ST HIAT SITUITI

(26) Rgtha af=Tas fRufa — a8 aiETas R S5 719 % S @ Far ST sraegs g arfe /o
STEHRLAT HTOF TUTAT T ST o AT FH HT T
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feeoor 1 RreTha afi=Tes fRafa sraaie ow /Tt S w2t 7w i oy ot w9 S arett 91 & o
qTAT T AL TATAT 2l

feooor 2: =9 SATEg=AT % 9a9 |, "’ STHL" S "HIT T IEi | g a1 Hied ATHyd ¢ |

(27) HasT forfar.— FoReT 979 SUERTAT ATT TOITAT 3 T HSATEA T oA ishe HLd AT I o TIOTHT
qAHT T3 o TorT Raiia TRETe fafa i g

froqor 1: Hesf af=mTem FRufagt gt ST STt /73T 30 T9TE ST ATl qTATsH o ATHL & qerel &0
Afde wft )

fooqur 2: == stfere=aT % TR & forT, AT STRTOr” S W YTTe T Rl | g e w6 Hie st
2l

(28) FETHAT AU .~ HTT ITHLUT AT TUTTAT T A HO ST TATS T2 ATTTASATT STALTRATAL T TIT FLAT
gl T 29T I qRETad fRafaai & Arq it et a1 Iuweon § [ 719 T AAtEaare #r a7
=TS F HaT TEAT Bl
fooqor: =o srferEmT ®, Fdiear 9ot & forg sqre T2 ATatasT SraeTdharst § TS dl & T AqHT
sttt off errferer g

(29) TeahTSa=.— ITTRT o STLH AT T T IAT FTAACATET AATATAT T T9TT L@ T A7

(30) =T — T 3 Ft A Fr A A 7R i T s

fooqur 1: q &9 &, Gl 919 I | His[@ IT IHE 0L oI Tl ST | ATaT daeATd il AT gl

L
feoqur 2: 9T | 7g 9qT Fdr g & e U Seredd 919 g ore AT 7 /9 AT TEwTS | AT qr9eT

AT & &9 |, 99 Irqerd  qIE 9%, TardT SATaT 2|
fooqor 3: =9 SrfeE=AT §, ST &7 TS IRATT ol wiee 9Te] UX AT Agl gidl g, e "wiee’ orsg FT
T Fgl g ST ATH Q1< 9T «Teaehier | 2rav gl

(31) FE@Ul @ITET.— AN @TT H 9T AT & T gerar
feoour: Mefertaa &1 W Agader @XrEt qTT ST &

o TEATEAT % HILUT AT TSTEel H Aol aadra a1 (3(3)(vi)(@) 3@) & TaF T2 gall &;
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o HeT T FTHATAT T 2T TS 2

(32) =fT glarar.— 7g v UHT AT g S 979 IueRH ariie g 8 &Y e g et #wv gar
TITHRT I T FHILATS T ST TR T 2

feoqur 1: “FTATS” T AT SUFRLGTT hle I=d TIATRAT (S 9T aTaT [, Siars arar f{wer, 7«
#T TTRAT T TRAT, T ST B)

feooor 2: =9 SAfeE=AT & forw, “Ord ITweor § EEa #71 #ie ATIT g1 F=1 @6 &1 9aqT1 9o 9% ahh
ST ATAT HTLATS T AT HTIAT §& AT 30T 5% g9 T G0 I qqfe RaFiS Fear gy AT, a1 o5
GITET T THT 3T AT TAT G o 1T ATYT T2 Sl [ a0l ATAT A FAT A0

fooqor 3: =fT giae F s [ et w1 9ar s«ar § o7 S5 9 #riare i 9t g, St a8t
GIET AT /AT STUAT

(33) A=A TforEeT .~ ag Toree? S 9 7 SATSE=AT &l Aa9THaTd AR gial gl

(34) TT-TTHT (IAT) TaTg.— HIeT T a8 A7qT e ag A1 Q9T (ST ¥ FH0TeHeh) | I TaTg
T HTT 6|

(35) Toh geTcH=-TRerT | (ISMT) TaTg — Hie il a8 aHar forae ag ok U e (sTeas <o) & 371
TATE T AT Tehl

(36) TH-TTHT (IT) TATE— HIeT i qg &AHAT (STEE a8 IAT TaTg il Q9T i IaTg U 54T 39T JaT8
T {IT Tohl

(37) &TH (ISTT) TATE— STHITHT T AT IST TATE 0l T3]

(38) FEUTHSF (IAT) TaTE (IT-TLHT AT TH-TLHT HIe< * o10).— garen® feem & Fada 31 yarg i
fem

feoqur: O eTes-Teeo ater 9Tl §, T feor &7 IS T 3T JaTg Fgl 9rar g [2(39) =€)

(39) IeT (IAT) WaTE (oI eATcH=-T2IT ATt HieX o o10) — gaTees feer & i fTem § yarg)

(40) Tafers = & T — 7T arer 3THoT, RareH a1 iveda? F 39 B it fHervar o uw f&tdes
(RRELIIN SRR

3. ATITASTT SEeTFHATE — (1) AT T THISAT — FionT &=d 31 & forw 419 it gareat Mwfofaa §
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¥ FIs TF g Wh, kWh, MWh, GWh|

3(2) fetfa af=mam Rafaar — Ratfa afmmes Rufaat amoft 1 § aqre 72 8

ot 1 Ratta o= Rt

TOTET &l

TATTET AT 7 :

s |

FEAT

ST from = 2 % STET from 1 SITARTLT [ATHHTAT GTLT &1 SATHT AT
Y TAfRETar U | SATar Aiteae W aarar g, 91 Haitia ai=me
Teafaat a9t + 2 % FTAT * HAST & € | g

areest Unom + 10 % ST&T Unom T ST fafRmitaT g &1 Stmosft
farferer areest HHwrelt av "=rfera g9 ¥ oo fewmew fro o et ®
fawtar grer ATRE R Unom ATH 219 ATUI e fAfAwTar us & srfaes
TifAe Areest [AfEE Fwzar g, a1 Raifa af=res Rafaat adft Unom +
10 % ATl F GATSIAT % & § g

FE lst T lstformerr

|t , ltry e 3T ls % ST ® ffamtar gy Ao & s

ST &F ST &

e w TERAT AT

ST Ed i} T El

| stforeperer =50 =50 = 50 > 50

M

| srforeperer =100 =125 = 250 = 250

[ —

| srforeperer = 1000 = 1250 =150 = 1250
Mst

AL ALY TERAT AU

=TT Ed g T T
| srforareal ltr > 24 > 24 > 24 >4
|t /e =60 > 12001 =120 =120
|srforaeal It > 480 > 600 > 1200 > 1200

feoqur (1): 260 F forT 2oft & TTEHRIET & T AT SAFHehHohel HI2|
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AL &1 TSI - A97EIT07 11

qia¥ FeFes

0.5 3fea & 1 & 0.8 FUTH e a; Far Jvft T e ¥ %, Fgi arArad
357 0.5 Sefea & 1 7 0.5 FUTEed a% gl gl
FT-TLHT HIe & [o70, qTa< Heed o1 il HIAT TT (Qermsti § @] gl gl

AfRwTar g 9a1E T FH T 77 377 Afew & AfeT qraaT i 9T aF)
fFaTar &t =9 71 H ¥ FH F FH JTIHAT 00 HHT aqrT g =55 °C,
-40 °C, -25 °C, -10 °C, +5 °ClI

AfRwTar &t =7 71 § & stferd F e qraHTT s {97 aaqrt gri: +30
°C, +40 °C, +55 °C, +70 °Cl|

THT o 9Tl §, TARHATAT 7 37 9 @<or Fuft & a1 | T g T orEeh
ToTT ST T &

H1: 98 S8 STgf STEhTa< AT | A7 qI1, ITer AT a% q51 STad,

H2: 9% STg STgl ITEhTaT 91T | a7 ITHT, FTLT o STATaT 9+ &l o
H3: |AT9T=T HEH aTell el g

FAFT F

fFwtar 1 a8 samT g & diex #71 ST fy weFe & oo G
STTORTT, AT FXE TIARIHT o A0, AT O Fie 3T qiods TEHIYY & A0
TATATaT T e T TR (T TL0h), HieT H 1T LA aTef UlerHe T

TEAT AT 39 AT THeeq o ol il §eqT aqr=t gl fores forg #iex
FATIT AT Bl

TH ATAGAAT & ATER Hiex, F= «F TS F A1 § | T AT FATT g1 qohal
& (AT 7 Tt o HIfHa 72 2):

IEERRI

-0 fT-a13%, 1 UlerHe (Faet doiee 3T A eshe dieest & (o

TERTA-thet of1-am3e, 2-Uferde

-t ®IR-aTIE, 3-uferdie

oAt off-amae, 2-uferdie (kS ATHal § @R[ @t Stehs wie hh
HATAT 7 &)

- oft-amaw, 2-uferdie (- afde 3 27 %t 9% w19 w21 & form) ag
T -l Hiex |1 &1 T%dT § P - -3/ il a8 91T 910)

fFatar afeh-%e diex & o Fasae F Jfors aLrh ad1 T gl
FAFT o T Jehiodsh qleh AT TIATAT 9Tai &l 2T g

Arafdar i feurfa fafawtar gy aare w2 feufa & @ £ 3 B 2
ATU| Ffe ATSTET it Fis AT A5l aars s g, a1 oheft off Rafa &
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A3 AT ST F9haT &
grafae ATeesl 3T FE il AIEAEIESA &9 H ST g4 i AT g, ST 6
3(3)(v), T 4 “FTees AT Fie Alhe H AT T aeTHhaTsn o
FATIT AT B
IEEEL] Tiet-thet HieX Sl ffTer-thet 3-am3e Hiex & o, A sg &1 T aE
H Tforq Rt | oY Fdd U Fic diehe H Hie gid dl [ aa
FTA il ATA BRI
FeoqoT: SeT-3enT Mg aR=ETeq it & ™0 Fg 9| 919 aaqrg, 10 8
(I & @)

(3) TEFAT Y ATTLTFATT.—

() =TT~ fAfawTar &1 fiex £ GErwar Aot FT F, @, TATT H F TF & 7 § Jd=7 207

fooqor: &2 ITHTRISH, SIiq et @ad 5000 KWh/ad & FATET &, S (1T A0 & T8 7 qetandT aral

Zoft & et srafa 21

HeT &l = 38 ° ST Sl 9T ST ATfe U 6 aF af=raq it #, et J{fe 39 @& 4ot &
forw o srfarsRa ST ST | S3TeT A 8
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o ITEHY/ IT-HATS FSrEH quiar &7 feawor orfae g,

o FIFEAAT FIT TAT TS T ST (AT T AT oA1T, TTE THAT o [T Sa9TH I, T TqT AT

el TATI ey &7 e,

hd o o \J [N
= UG AT THTET AThsT GHFIRT T,

=TT T | (AT HgAT il LT &, T TqT @97 T AT 30l FAT AT TS F S

UATITEH &7 fageor;

= THTAA e |
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THE ATATh, TTE TR ATHIET HIS[ET TR THEAT TEATAAT 9T AT g, Al 22T SATHIGT 6 SATAaH
*F T o TEATA AT A A1 FAT g ATMGU ST = aTq 6T GHAT Fd gI Toh ATIT 0k T ATHFHT
S T9raaTy S SATER=AT il AAIAFATAT T ATATAT il B

(2) ST T TCATIT- U g &SHar gy HHq #ed Uh Th 997 96 5, T(Q 370 ATT-Heell o7
& I, ST 39 WAIT/ATSI % THIT (FATT & ITTRT T 3T gl & ST ATT-Fa T [OrerdT il [Heited Hmed
El

TR T § Fie T 2 I A ATHATS dleas F ST & s 19 gl 99 8, 3T THH &g hoFed A1
T T T IIhAT AT &I TFhd &

fooqoT: AT ITEe FT AT 7Y 8 WA SET Al i G aTde, HIHaT GiFeda< sl 9979 aq74e,
TorEeT ST Hhah A6 1 A a91ae, AIIH Afdqid a= f GHT aqrde, i 4, eHaT sai® 9

c~ .
Al=n Ad L helen aﬁ’H*—II"I JqTd<|

(i) TR T THATHRO- AT &t fiex & F7 § FF Iq9 THA 3T FA T o T 6
T sraeTe gl TR aeqor Hiex & T A7 fe AT 9 AT SITua, et =F99 T T0eqo fiid

ATAT HEAT FILT AT STTUNIT, qTih Seenl TATore foreraarett &t sorfoa T ST & oiie =9 stferg=er it
AALTFHATS o6 ATET gl Hl FHTOTT AT ST Fohl

(3) FEfemT=a=Ror.— fAfersT=aheor ¥ fEraoor fAfa=t sfiT qreqvil 7 ST ATHe g, o9 T o6 Jreoit 6 §
T T 81 ST oy wru Eiers w9 |reeft 7 § afiq gl

et 6 fAAfEy sarewsrarst & forw e
AFITFHAT CICEIRER]

qIFeaTT i T84T

3(6)(ii) TSl + AR THE g

3(6)(ii) () AT ZETATA H T4 S S

3G)GiyE) | TSt + U

3(6)(iv) RteT. de T + AUHdTETey
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3(6)(v) TerFE T IR S SU-HATSAL BT g0 | Ut
3(6)(vi) aireaaT F fAfrer ora F1 e F2 L)

ST HT TS, FELHh (HeeH & TRY

TatHeE

3(6)(vii) TET + ATURETEE s

3(6)(vii) (F) (77 | ATT  T6A  ATHTL AHEST HLEAT

) TSl + ATRTHE Y

IEENECRDER]

3(6)(vii)(@) TET + ATUHRETEE s

@i T T T + ST
(@) i) T T et + FrrrSTEET
qHT 1 H2X

3(6)(vii)(¥) TET + AUHI TS

AL 3T I: Foee

3(6)(viii) st
AT 7: AT 6 § Sh faferameasheor s & ferd &9
HEAITAT IEEESI EIEEEREPERI
LLET ] Jor@ 7 g e fwreT #r T 1
At
ATHRETUHSS] | FIFEaTL FAT & TRIATCHE TLIET FIET 77 2
[EIEEIET

5. T AR HA— T i ied i T [HEior Hex 9 Tg T & &9 # fhar s, sy &
6(2)(i) & =TT g

TG st FoReT it ST T pesma |, Hiex w1 [AAAar ger Aidy 997 & o aees afahe atng
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T (RT g foaT ST =rfe )

T A G TS 6 (T GHeq07 TGl T T LA &0 | SATeeha s €T Siie [T ATahas ey o
IATH G T 7| Tedsh qEeqr 6 o forw, TRt e = /1l &7 $i|d g it /max® for, stfesas
AT T8 oo q97 "iga 10 e grml

A ed e (FaH TRIEATAAT H) FT e gad TATaFRTT AEATAN o LAV TAT I AT TLreqont
o9& FoRaT ST, ST e § w=wrd SEamad (limit of error shift) 3T strEreashar 2@ i | datad
e wgcayut Ffeat it Fufa & gag 2l

AT, TV T H FeTia Tat 8l

TATIAT STALTRATAT o6 T 6 forw eaforn( FEeE waaw) A &1 ST o s ashar g1 e a8

At w3 & for v adteqor T ST =i & sremea Sert Torees 3fiT 39T fohu 1o owe o
& &= &1 gaer fAfaatar # AfH<ert % oaqsa g

7t TRt wiex 1 asfors Fers Wi & arg fAfAfde  fBFar @ g, s& & afet-e /e ¥ o us-
FLOT e, AT At AATEE FrererT 7 & forw 3(3)(iii) = ST ST SATeaha ™ T RT3 (e & T
T STo

Tfe sraea g1, ar Haere (Afee aafas) =a g | afvia aireq SAaedrsl &l qaqr § iaT Fis
e e Meiia w2 9%d 2|

6. STRTT ATHIET o [olT qLTeToT JohRaTu-

(1) TEXEAT T oTd— T Toh AT TLHAT FIRT H AT T FT TAT I, TR THIGT TLIEATT 6
FIE, TEEA0T 3T ST TE T TS HIAT &l SISHE AT GHT TATT HTAATAT 01 GO0 8 F 30 M7 HasT ot u
TET STOAM

AqTe(T 8 Hay et s et agaefierar

RIES: IR EECREIGRIN agAeferar
Freas (2 Uhom +1%
aaeft araeT= 23 °C(1) +2°C
EIEIN from +0.3 %
Hehd T AHATEE 397 &9 GIECESRUIE d<2%

e srgfy A ST AT | o T B<0.05mT
FAh T I

30 kHz - 6 GHz fa=[@=a®= | 0 V/m <1V/m
Year-smafy &=
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et & wia deeqefie gie | Efawtar & Aeamgam asfér| 1 g 50

¥ fore y=Ter Rt
ag-thel el % oy et o | L1, L2, L3 ;
AT HLAT TAT FLE Ahe § HATT R | 4 2 Y (Fe) ST + 20

CALIREGES!

(1) 7T TRTE T H TATTT TTIHT [T AR Heh TIOTHT 3l HaH qTIHTT | dgl (T
STAT g, 3 Afe St=a srfAtaraar fErgror foram Stmar g, v s | 9% 98T R ST Jehd
2l

(2) TZ AFLTFRAT TIeA1-thol HIE| o [T FA-Z-Thol 3T -~ 2 AT T AN 2l 2|

foroqor - vt Rorfaat ofiw et Tgaefterar Tieor STemeTslt & = TaecaTasmdl qaied Hid
F forw &t € 8, 7 o aveqont Y ramefar Matha s % oo samear st % forw adveror
Z FH THT 1 Rawar it 7 =0 9l § @ U w97 § 9gq Ai9T a1 a9l gl

ATEO(T 9 UXrervn | AT it oot i 3=eht agaefierar

T ERIEE FEAfterar
T T ST T g i aqaE
e GRS T A, B:£2 %
JT C,D: 1 %
ST ST 78 i<k T 9T=E T[orih
orf=F TR T FLE ST Ao % A1 ol bl L + 2°

feooor, aTeroT TFRTTATSA & o= qAEcaTahdT qATerd e & (o0 AT fAfaay sie 3t agaefierar
T g, 7T e A TArIar Mt w7 & o TS FTERT 6 o7 aXrev F I w9 G980 6l
feorear &t 7 Aot 9 § =TT MU SRt & agd ATe &l dahdl g

STTARTIT TLIEAN o TorT, AT 317 THTEhTT ATt &l "a Rofaay 9¥ ¥ @1 S g, av a4y 12
orfeh foqT Tafh| gTaAtteh, dieest TH=AT 3T WIR AEqAT S8 Fw, T & (o0 I8 899 Tgl gl 9,
ATE TIATH I FHEAT ATIE T & FEATH & & | AT SAHT A0 T 6 g7 orf<r & =7 71

(2) STerha® TR (AT o ATATAT o ToIT TLeq0
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(i) TTEI9F safdigd Jfe & M-

T TEE T IRIT; 7g geartua we % foru & desf fufaat & fiex £ qfe, arofr 2 &
R0 10 gTE R e tHE | 9 8l

AL REIEE 3(3)(ii) & afta, Bfer a1 vwlRer =it wrow & qaw Fewt 7, o
TATE T GATHE 3T FEOTTCHT AT Q9T o o qreeft 2 6T JrE s
AT THATS SMALTHATIAT I TIT FHLAT g7

3(3)(ii) AT, Fael GATHF HAT TATE Tl ATAT H TAH el I gFTHS Hofl TaTg % o0
TTLT 2 it ITETH AL TS ATTTFRATA T I FHAT T ST K@l &l FaLd ST Ta78 & T
ot FoRaT SO, orereh STama # Hiex & YTIie Toree § Soll &1 dgl FedAT AT T AT 9oy v 7
T & A0 fORa T0aq(Ted) AT Tal HLAt AR Ul AT 6f sater =gaad 1 ffe gier =7y,
AT qg THT T TV THTH GATcHT SofT TaTg ol QT § 10 T8 351 HY, ATAT I8 07T T A HH
TSTEeT gATCHE HoIT TATE il [Q9T | Had 7 Hgca Q01 31 %l 2 THTSAT a1 HY, TAH F ST AT ST(&F 2|

SO F AT g it FATaT e s o 2 ffwret ¥ forw, adierr &1 a9 Imax
9% 10 H¥e T 92T STET ATl

AT e &g gATHE, FRUTHE A Faadq yarg oo & fou gt 10 #
arATaE gire v o afAfEe 8 |t 10 # Afde stgam a1 sramas
areror foig = ST

ST, VT S Aad TaTg Tequn & orT greeit 10 § Srsras q<reror fog Afde g1 |/t 10
H fAfAfEe A &7 =TI 9o [§g 9 S|

Tt 10 SAHgd i< i HLT gq ATTIE T [6g

ERL 9Tf<h I[OTh = o oeqor &g s &
ddlcHen Hdlg | AR UTcH Adlg

/m/'n "’Iﬁ?ﬁ' gT H@

/fr "’Iﬁ?ﬁ'

3 3 327
E

4l il
EENPERANEGIR Ell Ell
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Itr & Imax | A (l Tl Tl
HHT % A . . .
218 e Fig qaifas gsfdea | 2 T T
SIS LI e~ op—" . =t = =
e RGE Gl Gl )
qattes® g | & g GEL
() FTOfT 1 % AT HAT(EF SSiaed SIar grd |
(i) =ra: IO -
LT T ILOT: TE FATHT F F forw £ ez, aroft 4 § Afaf¥e sEm, Imax
&Y &7 (AEaY 98T e | 949 g
aregor fafer Trerer fAemgET T STo Aredst afiaSt A 97 g1 diee

9T 9 F & WAl & O FH--F7 1 "9 97 o7 a9 a9 & e
F oT0 FH-H-FH 2 5 TE Hoid (AT SITUIT| THE THTT, HIeL T
F AT Haw TR § T@d gU, 9T 9ROl 9% SAteswan 9T
AT %l ST T FT St 1hd FHA o [o70 TIH e q1d %l g,
ST Sams 1 Hiex SR TAT SEFT SATIET HTe VAT gIT T &
T 3.2 A/mm? & 4 A/mm? & 1= 751

HiaT T e T FRRTHT Ui oT1<h I[OTTe 92 TAT a9 FH SAqLTAT I i STTUIT Toh THT 6 HeAT o6 &
H Tt afade 7 a% SArSTorad (ohaT ST Teh| TLeT0 FH-H-FH 1 5 T [ohAT ST a7 et o i

H T T ST T@T SITUAT ST aa 16 fonelt o1 20 fiee it srafer & e qfe & afiaad, sramw sfasan
T AT F 10% & SATe T 2l AqM o (e I JAAT H (¢ § F ATAT T, TedH THT I T
4 ¥ [HTEE T Fharsli & Aq&T 2T AT 0l

Tfe q{reror it FHITH T A TRaa e 927 g g (sreria fret ot 20 fiere &t safer & dw
Ate H F=wor, sra sAfeway T A1 & 10% | SATeF qgi Tg TAT gr), af IT al HIeL & ITh
TR QTOHTT O aTTE 3 TIT STTUT S /907 q1e797 il erf<h oMt = 0.5 TSfaed 9% q1: Igaam
STTUAT, ST q1a 9T &1 30 Hehe & FF GHT § TRATd (ohdT ST JahdT gl TT HieX &l e T 7799 Imax
TAT oT=F T = 0.5 T=Taed IT AT STUAT 3% Jg FATAT AT SITuAT & siafigd e & qoqr |
Afe aRaa, aet 4 § U U sraeaewarst & Jq&7 g
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(iii) ITEFSTeR 4TeT-

VAT AT ST TE qeaTiad AT 3 Hew qrooft 1 § Afe Ist w2 s 2rar & qer
fFaY FT aT TEar gl

aireror fafer HTeT q¥ ITEfh 7T o IRTaY 7T R[St Aot 7fs #iew #ir Gl

H ST o ATIA % forw stfsyepfoqa &R = g, av 98 98w o1 94918
T T Term § FoRAT ST | areqor i 90, SHoTT T8 i (9T See
% 12 AIO9 H THaHAFT 0 0 Gea & T979 T &2 § T@r Sl

ELE

Tfg Hiex &1 O groft 2 & [fde sraw afgwaa w=we Jie &
AAITFHATS o SATET I | &A1 A TAI TIAT TRHHT IcTe Ll
g, T HiaT T YTLET I AT THT SATO

FT Ao fae@ w0aAT & = ufera a8y, 1 (Eaare), Feterted g

FTeT oo ST &
3.6X106 &&Hhe
m.k.Unom.Ist

SEAR

k = e & 90 IueregeT uia feerare-ser (kWh) Sctera eafors
faer@ =daer it €T (imp/kWh) srerat aia ferare-ser (kWh) =orEt
#¥ 9E4T (rev/kWh))

m = HTe< ¥ YI=F qeal =l §edT|

ATHATH Fleest Unom T diee § ToT I 127 Ist 1 Ufeaa? § =<6
BRI

qYeror gioRaT F =T

1. HieT & I L

2. YIH AT @R THa % Icqd 3| & T 1.5 17 H&he Th
ST e

3. fadt arfors fama ©iee & Scos g & forw q=: 1.5 1 ¥ %
A TET T
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4. gow A7 fotar exforeh forega =iae o = % Jreatae 777 7
GEIEERY

5. fodftar uow & are, gt afore e wiew & 3w g & for
00T 4 H RgTa areafes g90T F T30 AGie aF TAer F1

EIEIKEIEME L EE Ist 7% TERTHF oTfRF TOTTE

(iv) TrITT staear &1 gdreror

qEreqor T 329 3(3)(iv) B Ffdy fiee & Aaie saeur yeoi= @ frfemmerawor w5

ey fafer: T g0 % o, aqqT gfthe § FIS 9T T8l gHET ATRUI 9197 Unom %

ERIs el

Tteror AT aTer Hiext o forw, Hiex &1 fAtw v & srfare erfors o wie saowr

Tel wam| FEa-aiteE Hie & o, fiex F7 e UF T 9g% To! AT
IATH T AT A g

Atz 100X103 h,

b.k.m.Unom.Imin

AV}

et

o b Imin 9% e sAfeeay T e e afderT (%) & =< R smar g
TAT TH GATHF TTH o & H o7 74T ;5

o k HTe & 90 SUEhegeT uid e iare-ser Icford erfors faea saadr il
AT (imp/kWh) srerat i fretrare-ser guidr &t &1 (rev/kWh);

o M HIeT | Y d<al il HEAT|

ATHHTT qTeest Unom T Fee V § =% fohaT SITaT &; a0

“IAqH g7 (Imin) F THRET A § =3 fam Stmar &)
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TTATHHR-LEE ToTEey a1 THBH-HATOd Hiedl & o0, gl k (3T 99ad:
Unom) T |19 YT 87 % AT 6 &9 § <37 737 27, 92t k (31T Unom)
fRTie T [ANVMET 26 T St SATOr T ag Bias 987 % dAleest 3T g1y
AT & =T 2l

focouT: IFTETU, a°T B % U# HieX & forw, /et b = 1.5% g T7 et fArforfea fafdreard € k =
1000 imp/kWh, m = 1, Unom = 240 V =T Imin = 0.6 A, 7-dH T safd 0.46 =2 (27.8 fiae)
BNl

(v) Hiex R -

TLTEAOT T I29T Tg TATIT F2A & forg fF sesa o1 Treex (basic energy register) ¥
T T [ % S F gae, Suee 3(7)(ii) F e Aatar g e
TATREeTT F oI & 81 AT Sia, e ATIFRaH T3 e F 94 90T (1/10) &
ATer Al g |1 AT Tg TLEAT hadf 39 RATIAT § AN graT 8, Sl [Ear aaer

HAEALTHATAT 6 T Fq T (A0 FE=[q #9a7) rseqe w7 3TN
STaT 2

areror fafen farferss === & eI o arer @l TfSreet T et R wiaT srea et &1
TS TR AT SITAT AT T, STa e Toh URT Saed T oeme 7 g1 S @7 e ot

& THTT TR %0l AT T HdT gl

Tg T HIeT & ATETH | FoIT 4l U qA7 E TATRd Hiceh AT S0, gt E &7 919 FF-9-59
et grm:
Emin = 1000.R Wh,
b

R = STERsq ol1 Tioree &7 AT e, o are-ser # =76 a1 STrar g; a

b = STEMY SATeFHaH TR e o8 A9 (%) H =A<h 3T 1T g

T e & T efore e Toedr fi gear gy Wi qiex § vared et qur e |
sferferfaa St o = ATt iae &Y o=t Y ST

AT AT TTUET (AT AT SATeTHad T JAIE & 9d AN (1/10) 7 e A5l grar
R
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AETI G g a8 adteror Rt us wat=ge o=y 9149 (arbitrary current) T &R STOI, | 2t
Bl

fomqor (1): srea Ty Tt fAsed R &t 92 & forw et off |ree 1 9= e S a&har &,

Tfe 7g giAfaa #3 % fore St amEgrt aedt STu & s oo sraesa Tomes & awdatas JaHed
T T2l &Y & yfafatad #2d gl

feeqor (2): b &1 919 ==fAa 9Xre &7 (test point) % AT GO 2 & foram ST b #T A, i
LT o forT A 97 | T4 g7 Fhat 2

(3) TATERTLT TTATSA & forg adyeror

(i) ATHTT— 2 90eqon #7 3297 3(3)(iii) T raeawarsli F1 qeATa FAT g, S FRET Uewer
TTHRTLT HTAT o TREAT & H0T 3T 2T 81 A0 4 H g rag THEwr qramen & forw ag
TeaTiod o STow & Rt off ueer TeTEERTT | % 9REdd & R g T e aiadd,
areoft 4 ¥ faw o getara i afaae £ Himr s faw g 390)2(2) (xx) | e sfesray =i
FAfe gfady)

(ii) ATIETH 9T AT -
qEETT T 32T g I T o forw o et 3 &t arasTe I[urtes darelt sasaawdrd 21 gl &

e fater: TF G f6g % o, diex &t i F71 [eieor 939 qroae 1, #iel & fou
ARty oo oiw et afterer arowm e & 9 v a7, o 99ty 9ear §

S ATIATAT 92 FRAT SO, S 15 K & 23 K o &= o qTa9T siqard a9q1d gq
R qromE 9 #r a=ared 7

THE ATATTh, e TeA &g T TS aIaAe da0e & o, S 92 araq digd Maead SO

7 F=eft qraeT ®eret g T @ 8, (3iea) arase o, ¢, et swe & Raita B
ST

C = ey-e/
f u'f/

STEl eu 3T el FHET: F % JTIAIT AL § IFAH A FHTH ITIHH 92 AT &; AT
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= o ATIHT Sa<rel § tu 3T tl Fer: SATeHhan Sl ~qAaH araaT &l

ST ATTHT [OTTeh FT0T 3 3l STUeATAl o AT g|T AT U

st girere fog:  oer & w9 § 7 PF = 1 i PF = 0.5 =f3eq o, 37 Itr, 10 Itr 3T Imax
Fie & foru fRroarfea e stroam

foreofy: s srferae 3f Y ot 3 R, S B sm A [AR)() 3T AQ2)()] F wivsiiT £, e s
g1 That g T Fw srfafes a<rea f&g (additional test points) oA« o SITE, ATl FH--F7 Imin &
Imax T &TeT HHT 9T TAT FH-8-FH 0.5 JZ0TcHa & 0.8 1T o o eIk T ! AT Hl Ha
ERIEIGET

(iii) AT HLAT -

THAT AT J2¢T: A FATHA HXA o (o0 o AT FIAT & FHILT Z1 A1 (e Tiaa, ot 4 #if
AUEATST o ATET | T TLEAT Fael qg-het HIeXl TAT THA-Hl q[F-a1C el &
ferg amy 21

Treror fafen FIA Teh Fic Hihe § Fe gie IL HIe sl T ATAT JATUIAT 3T Ffera e 1
I ATATE AT & TAAT i SITUIT| TEEATT 6 I, THT AleesT dihe 98 GaH
Freast AR fhw ST

srfeaTd aierr fofg:  afveqor @+t g 9wt # forw orf=e o (PF) = 1 @91 PF = 0.5 Y20TeHE 98
TR STTUATT, TAT A" &9 § T AA-HaTrd diedi (direct meters) & 1@ 10 Itr
3IY Imax 9%, 3% SERH-HATd Hiedl & (o0 =Aad Imax 9% BT S|

ooy Jute® & [A(2)(ii)] & TR T3k SATeshad S T 0T & 70, Imin & Imax T il Fiie 3o
#, 0.5 =i | 0.8 FUHET TF F ITa¥ HFed IS &l FaT FA & [0 T ATIh T f&6g arg
T T STTEAT g1 T T 2l

(iv) FTeeST IqTL-A2Td,—

qEYETT T 32T Tg TATHIT e o o0 o Fieest T9=aT & w0 AT aaara areolt 4 Ht sroers
T ATATAT LT g

aeterr fafer Areds HT HATHT a8 ATET I § g&a+ 9%, Unom o2 HIS[E IfE HiT T
Afe fare 1 w7 AT AR TAA-HS Hiex F o, 25 aredst dqierd g
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Frfeul 7f2 F2 Unom A= [Afde €, a7 9ie17 T s Unom ATH % forw S
ST

affead e &g 10 Iy Fe & 0.9 Unom @7 1.1 Unom FTees 9% 3efaed|

feooor: IuTEE & [H(2) (i) 3T F(2)(ii)] F TIATT TIH ATAFRAT i T T0ET & 1T, Imin F Imax TF
#T Fie I |, 0.5 T=faed § 0.8 FuTafed aF & qTa¥ Hae? I &l FaL T o TG ATA I o2 Tl
AT %Al STTAT g1 el T g

VEEEERIECEEE

qEETT FT 29T T HATHAT F o o0 o sy f9=1ar & F120r Jfe aaara qrierr 4 i sToers
T SATATAT LT gl

et f3fer: sy 7 Fafaa 2T Al ¥ F ofiaw aeo 9%, fnom ¥ siafEfRa qfe i
TT § AT &A1 &0 AT SO 7S F2 fnom w1 (i3 €, a1 7w g@w
fnom HTH % oI 2T SITUAT|

afvar gaen 6y e ==a" PF = 1 3 PF = 0.5 $=f#ed 9%, 10 Itr #< & o, i 0.98
fnom TAT 1.02 fnom =t THig=T 9% FRAT SITET AT g0

feeqor: SuTer [F(F(2)(i) 3T F(2)(ii)] § FqTE TE FHIH Aferehaw gfe & o F forw, £9 F FH Imin 7
Imax T F I § 0.5 T=faed & 0.8 Fufafed aF =l qTa¥ Haed I &l FaL HLT & (U Fgg, AT T<h
TEE IS AR FA I TTAT BT Tl |

(Vi) TSt ST T | grAT e, —

LA T I29T: g AT FA & (10 T ST o HILT gIe ATeAT UL T STHeATsH il I2T
FLAT Bl

greqor fafer: STE ATeeST ST Fie QAT § I (I S0, AT ATSAHISSd A3l il dAqigd

AfE & THTE T TEATH HI TTIT SATUIATI TF T FOT 11 37T A0 12 H
U T FTIETHRA 3T dTFE aaiH HT ITART Fh AT JHET AT e Ther
FTHTT T SAATH Aleest & (o7 0.12 U1/h 3 o121 & forg 11/h & s1faes 951 2T

=T(2U, et h EHTS AT § 3T U1 q9T 11 %3 Ho /19 g1 "ot 11 30
ATeoft 12 ® Ia®i & o o oy & wie #9on: = 1 i == 2 ° oo o
el
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P e fi:

AC.UH. UH.GTT Imax & AT T8l gl Arigy, d9iq |areer 11 % o,
AT 1T "2 11, 0.93 luferrw F STTAF AT 24T ATRTN &TT 7 1@ AT 1.4
| & SATAF TET MT ATFRY, srarta ATeoft 12 % forw, qorga emr =2+ |1
(T.TH.TH.), 0.568 lsfirrw & ATIF T51 T ATR TN

ST STATHT %I TUAT FHL: FTeesT AT FE & G AT T & AATH
o FTUET %0l STt g1 ST AI0T sh[ TOTAT HHLT: TA SATFIT AT AT HLe Heh & LA~
FITENT o |T0eT T ST g

T A 10 #fiex, PF = 1 92 fogr st =nfew, St amew Sy qogqq
T o forg fam = )

fooqor: SuTEE & [F(2)(ii)] § aiard Sh stferamaw e it e F o, Imin &
Imax @ T Fie 391 |, 0.5 T=foea & 0.8 FufHiea T T qTa< HFe< Lo il FHa<
FIA I TG ATA I T 6g AR FA F 9T gf Tl gl

fecoor 11 FTEIHY 9w

AT g T R A AT [GledS AT @ oS &l HI0
SAATH

100 % 0° 100 % 0°

30 % 0° 3.8 % 180°

18 % 0° 24 % 180°

14 % 0° 1.7 % 180°

11

9% 0° 1.0 % 180°
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13 5% 0° 0.8 % 180°
oY 12 drae Jawid
HRUBEREEIE fAgd g | =W TS ATATH | FTedsT ot 0T
_ATH 0T

1 100 % 0° 100 % 0°
3 30 % 180° 3.8% 0°
5 18 % 0° 2.4 % 180°
7 14 % 180° 1.7 % 0°
11 9% 180° 1.0 % 0°
13 5% 0° 0.8 % 180°

E

-]

§

&

8

g T T

= 90 1 270 0

g

2 _

2

E

{ -

One cycle (degrees)

Figure 1 Current amplitude for quadriform waveform
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2
LN
:
2
e 0 . e .
e 0 90 18[1\,\ 270 //330
\/
<3
Cne cycle (degrees)
Figure 2 Current amplitude for peaked waveform
(vii) epTa,—-
TS AT I29F: A TAATIT il o (o0 o AR & F (¢ TaATd 100 4 HT THATH T
SATATAT HXAT | TG TLEAT A Sl [Hehieehed Hie IT o= HHT0 & Hiedi &
forg g St wrdefier o & warfaa gr 9% 2l
areror fafer: afawtar g [fde st Rafa w disg wrarfas e it goqr |, dex =
IHehT ATl oot & 3° % 07 U2 FHA 92 g aTel J[(¢ TaeATd i ATIT ST
AT are: T AGH &9 H Itr, PF = 1 9% i< a7 daad gatd HI0 9% AT ST

(viii) Frees § AT Tfeerar,—

T T I

gveror fafer: 1:

Tg FATAT Tl o (oI Toh ATeest H AT SAT-ARTT 6 AT & TaTd qTel 4
T ATLATS FT ATITAT FHAT g

A e FHl Tae Tgor Unom T JT9T ST AT U1 THeE A1 Tg AATTId haT
SOt 3 ST et &1 0.8 Unom & 0.9 Unom =i 1.1 Unom & 1.15 Unom @
FEAT STAT &, AT Unom T Siaieh T o qT9eT JE T Taamd qILor 4 =i sToeqrs
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e adero:

gireror fafer: 2:

v e fifg:

T SATATAT FLAT | T-FALOT Kl o (o0, T FleesT dqiord gMT AT 0l T(E
% Unom #T9 R 10 €, a7 s Unom |1 & forT ayeror Srg<ram STosm|

Tg T4 F9 F F7 10 e, PF = 1 3fi¥ 0.8 Unom, 0.85 Unom & 1.15
Unom FTeest f&gat & forw fohar ST Fmfz

T ATATH, T ATeest w1 0.8 Unom & e 0 FoFaT STaT €, @7 Unom W=
fAfga Afe &t TomT § e Fgama F 7497 ST AR

Tg T F9 7 w9 10 Itr, PF = 1 9% 3fi¥ 0.7 Unom, 0.6 Unom, 0.5 Unom,

0.4 Unom, 0.3 Unom, 0.2 Unom, 0.1 Unom, 9T 0 V % aieest & forw foran

SITET AT U

773 Hiex 7 U AT e-S18 Aleest g, qT AfHard qieAv f&Hgat | ee-S18+ aleesy § Ua fog FU7 &Y
e &g A= 1 &g anfie ger =g w A=em aéher 63 sre-21e dieest & 2 V T |97 & Hiae gEr
FATRUN S0 TLreq &g ad-31e qreest & 2 V #¥ #aA7 % frqe geT =rul

(iX) T IT &7 =0T ST Y TT,—

T T I

greror fafer:

T e g

T AATIIT T o (o1 o T AT I =01 o6 FTA g1 o L0 (¢ qaaTd qIol
4 ¥ TTATAT T AATAT FLAT g1 T TLHEAT Fae JI ATIA ATl qeal arel ag-
FT Hiedi & o 8l

HATT ATt 3T TS e #f (RATaaT § g ATe(l TaTAT A TSl qadT 7, T

H FEATE T AT STUIT ST A€ Fie i (092 T@d gu UF AT &l B gl (a0 S0
T T F gaTe A AT o I Foaer #i€ & oI 8 STl UF e 6 F g 97

AT FoTt T 3T 1 Fhct gl AT FIE TIel-thet HieX Fad oq+ (T TF el &
FA TET 8, AT 6 ¥ o [oIT 39 el & dlees] | Flg ThIAe qgl STl STU|

T FAaH 10 rex 92 Far ST =rieu, Sed U a1 &1 J90 F 39 998 &
FATSTAT | ZETAT ST {3 Teah =07 7 & FH T 1 Z20AT 47 2
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(X) THT & IaT § IT-gTH I ,—

T T I

gveror fafer:

Tg AATHIT el o (o0 o T-gTHIT o 07 T TaoATa Tt 4
STUEATSA T ATATAT FHlal gl

AreAdised rafadt § MR qfe it gar & FAfe fawe Ft aa 977 =7 /1w 5+
ATEAAIS HaH Fe &l TN[AT 41 I a1l THY AIEAHISSd Hie § TadT 1]
g, 3 58 == 3 a) &7 b) F FAEr g7 gAY TiRae § =7 &Y &g 6T ST &)
(@ T2 of<F 99 g AsAdised Hud & GHE gl AMeU et . UH, U4,
Fie 1.41 AT AFSF )| g Atea w2 6 FE agaqor DC Fie 7 30| aieq
& I, Fie F TF 919 1.4 Imax T A8 71 g1 ATfgul

Amipliuds o)
o

= e

Al Contimuoms test current for imtrimsic error

Amiplide {pu)
Mo4 0 &4 W

J /\AJ

L
Cycilea
) Sub-harmonic test cunrremit 2 cxyecles om., 2 execles off
=2
- 1
=S
2 o
-—
=
g
-
o = Cycle s

cil Hoarmomic test corrent, Zeros curremt oowrimm s

phaze amzgles of O-9007

amd LEF-ZTDH

Figure 3 Test curremes

for sub-harmonics and harmomnidcs tests.

A aireor fog; 93reAer =g=aH 10 Itr & 39 Fiie 3 PF = 1 9% &7 ST A1
(xi) TEATAAT T TITT § GIATea,—

qEETT T LT

Tg AATHIT el o o0 FoF THT Fide Aiehe | gIATAET & HI07 (S TIATT FIL00
4 T FAUEATHAT T ATATAT F2AT 2



50

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

gveror fafer:

T e g

ATz Rafaat & safaizga AT it qaaT #, AT TEoTa T T /AT SATTIAT ST
=1 3 %) # RETU U ArEAHEed 989 Fie H 9o (9@ 919 § TEA Hiie J 98
3T SITAT §, STl ATeAHEed Qe &l AT & Tge ST qTHY FIeL 6 A T
o< ¥ TohaT STar g, Ster o = 3 1) 7 o 3 g1 |t TS o< g |re e s
TERIeT o T g AT, et L. UH.UH. Fie 1.41 AT ATeH gl TLEAT 6
T, ST &7 f9@T 719 1.4 Imax | STee 981 g1 A2 Ul

T qAaw 10 Itr F §e9 Fe 3T PF = 1 ux Ty srovm e (Rfee
ATITA=T) g st fs areor fog Afee o s @ €

(xii) T =2or s (Fhegl &1 =0Tl T SIrae | el T)—

TETEAOT T IO

aéeror fafe:

e e Fi:

T AATAT Fe & o0 o gl & sl &l 199 § 98 & HI0T g ATl i
foreaToe |ATeoft 4 T AT FT SATATAT HLaT gl TG T hae o -6l HIe
oY T BT 2

ST e =Tt | | fhegl &1 ST A 8T STaT 5, a9 91 RAtadt sl A e
& TAAT H A F2ATT HI AT ST AT

T AT 10 Itr 3§29 Fie 3fiT PF = 1 9% fofam Strosm, s a9 & | gt
2T ST T 3 H eeT StroIm S e (Rfee arafasm) g sl
e g e g ST 99 81

(xiii) ST & &1 ATae (ST Faehr = —

T T I

qdyeror fafer:

Tg FATIT A % o0 T aredl gt & [ae (ST g S0 & FR e
FIATT FTLUT 4 T STUEATAT T ATATAT HeaT gl

Ty Rafaat & siaFiga e &l qoadT § e TIAqTF Hl ad ATIT ST AT S
H1ex 9% 2000 mm? & T8 g &= aTel TATAT Faa Ta FIT HaL gaanid I
AT FoFaT ST e & &I At 43T & a1 Janig & qrrersr 13 (1) % Fawr +

AIET T AT

feoquft (1): STEreTFATTATE FH 01T ILT FAT AT Fhd T |
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AT 13 Fa o I Al LT o AT &7 & fafaer

JAF T8 § T | JFhT ITT EERRIEGH

30 mm 200 Mt +30 mT

sfeard ofteqor fog: 6 aidew wfa Hiew "ag) oo it =g=aw 10 fiex, PF = 1 9% fAoarfea B

ST AT sAfereaw i = sl adreqor Iy & €9 § g1 3637 Se7 F 1120

ooy« 78 adteror  forw AR e a7 Aenfeay awaTe #3907 ST BFaT ST |96aT 2

(xiv) TTELT T BT 1T & (TR, qrae ) -

TN T I

qdyeror fafer:

qdyeror i efiear:

T FATAT HLA 6 (T o I gt 9% THT Faehid &= & w0 A< Jaard
T 4 T ATLATSA T ATATAT HLT B

qra wigET (f = fnom) 9%, e ST feerT it Jarg aiade Fufa # Jan &7 %
TATE , HIH A=l il i qie it qoadT § Hle< & [ aaard I 77T
ST AT Ul

gqd &=, 400 A/m.

srfeaTd oiteqr fog: aeror =g=aw 10 Itr 3T Imax 9%, PF = 1 & &1 ot st =izl

(xv) e wareh & -

(F) TRTA, AT HIHT (ITUF), TAFEHATSE Hiegd,—

T T I

T qATHT LA o (o0 o TR 0T TRAT hIgHT T HiTedh Hiee & w0 g
FTAT U T9rFe AT 4 T ATEATAT T AAATAT FLAT gl TAFLIHeh AR HIeL STe
H1ex, ST A 9f¥a acdl T ITANT Fleh a0 T 8, Irg LeUee AT WigeT
Thiee % Tt Tfa<ferd AT S|

feroqur, = & 7 adteror Rafa 2, 6.4.6 F Reedq 25 F A&7 2l
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e fafar

qEYET 9T 1

ATEETEEe Rafet # st qfe £ qe #, 7 fre ¥ fm fem wade
& it dfterar AT wax g fAfey & Srusft s e i uewsuar "etda e
FIRT TRATOT i SOt = it S areft smgir A wf gisees #ua &
AT T 6T SITaT 8, 37T AU et &< &0 GRS e A7 aeqahd i
Afeere ST veAar &7 ffa= w3 & forw g form Smar g1 Siet sgf "
(SHTEeT ¥5T) T 0 & F &A1 ITdT 8, dgi a0 AR (T qrew) FoeetT srafr
A & 1% & ST Tl [T AUl 1% T aRaad & o 9re F7 997,
HqTT A § R 97 99T F 7 Tgi M7 A7 i ey s amar § 0.5 e &

FH ol g AT

TAFTHUTCH oS o G § 3T qTAT el il aTs 1 Hia g

TEET T TEAT T HI2T & T Te7 il AT Feh 6T ST e Hie< 7
ST fAfae sifideas (sraiq afédea a7 gistied) & AT ST a&ar g, i
I F T THT TEAT FT e F GO | AT ST

ATE® 1 1 kHz a7 a3 72 80% AM 9T Higgele a1 STuam

Hre &1 aireror [metar gy e st srgfat ox srent & fhar s
Torelt oft st gaamrefier smatrat &r ot st & fergoor R strom

FEoqT © AT 9T S GAaT AT o Hied o el areil AT g i e &t
ST | T &l

HTeT T &1 TLE M § SaA-21T SEEHE & 1T I TLIE07 T ST, STt adteqr
A 2, 6(4)(vi) F ereda T ¥ 7 @t 2

qEYETT % S0, HieT il Had areest 3T 10 Itr F F2ra F3e F giRT O Srom)
Hiex & ATT (e HT MO T UH §aH HIe | AT wideh hl STt Sff fored
TEIIT & o T | g1 AT &7 o T STa<rerd gf, A7 fhet J91 S99 &t
ZTT %l SO ATge g & Ted® 1% Jrgefie saarer a¥ qfe &t [t i
STTUSTT SI¥ |TEOit 4 1 ATATH | TAAT il STUIAT| FRTATE AT T&1T R STAN
Tl AHA, TH T % THT ST gL 1T o AT o6 AT Dl TSSIee FHideh AT ST
THRAT 21 1% o ThiHeA dIadT & FT ITART Fd A, TH gL a1 92 g9
TS T | F TG0 o ZETE & THTATSIT Feeh (haT ST HhaT gl
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qEYET 9T 2:

TLTEAOT 3 I, HIET o qTocs] 3T TgTH ihe i Ha dleesy & qihT T
ST AT Fie Tlehe § Fls Fie Al T AT AT Fie Z(HAT GoA gl

ELE

ooy - areror RRata 2, 6(4)(vi) F SATLTT T & AIET 5, Ta: 6(4)(i) F AT [aer off ang gra

g/

LI T AT "l 14 F AqE

Tt 14 wreqor £t ofiear
Treror £ fRarfa 3 o | smaf =i &7 AT
e Rafy 1 (= F | 80 — 6000 MHz 10 V/m
q1)
gdreqor Rt 2 (F= F | 80 — 6000 MHz 30 V/m
fam)

(@) T2 sty &A1 & FT0T g AT hedee feraay & wia sfarersd o, -

qEET T LT

aéeror fafer:

T FATHT e & o1 f& RF &3 10 YR S=1erd TSl & H10 (e aad1d
IOt 4 T TTATAT T SATATAT HAT | SAFGTHB (AR HIed STH HIET ST Had
TSR Teat T SUART ek ST 0§, 37 31 U &1 gI=7 AT G=1ford Tgast
T gfa<tera g Srosm

A § TATIOT FATNT/ETHI TN STHIT T STANT Fileh, TAFEHITCH Hiee
& THTE T SR FIA o [o7T HIeT o ITaT TIe < /30 e § UF ST g

TAFETHUTEH Fie T SIIST AT Toiee FRAT SATUAT| AUFE T, (IT)Fafem

STFHLUN, TS IUET SAT(E | Ih T STERTeh TG Tl FeATAT [T STTUATI

T FT T TF aA-21T STEHRLH ®F H (AT STUIT| T F S0, HieT Hl
HTY Aleest 3T 10 Itr & TET Fie F Fiehd /AT ST HFRAT AR & T4
1% Frgefe staarer a¥ e it At i STosfy oiie |meoft 4 it sroarstt & o
#F1 ot AT FrgE T T ST #9939 9 99T 3T I3F qTT
& qHI o AT I THTATSI Feh ST 6T 7 T T 81 1% & Fragefier smgh
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FLOT T STANT F2d THT, TH AT THT 6 AT TAH Wil 9 3gad & q97

Tl AHTATSI ek STH hAT ST 9haT 2l

TfT Wiex gieh-tet &, a7 Trervr haer & aeft B a2 o s =R

T T AHRAT: ARUE TR iELE (50 Ohm): 10V (e.m.f.)

st = 0.15 - 80 MHz

ISP RGN 80 % AM, 1 kHz sine wave
(xvi) THT gy § Srt-

qEVET T LT Tg TATIT F2 o forw fof vt #ie gfehe § ST % FE07 g J1aT U farge
AT 4 T ATATAT T ATATAT FLAT g1 SAFLIHN DA AT STHBIHT FATIOId
et &7 THT F3E e | ST F AAATIET HTAT ST

e fater: STH e TFeI&LE &l aNET (I = Imax) BT Smar § @i 39 gTF-aa Laehse
T sITaT 8, 9 | = Imax/2 9% "reaarsea feufat # @rarfas fc gaar +
e FOrce T AT SATUAT| A aeqor: aireor PF = 1 9% f3t stem =3mfg ol

foqor 1 grh-aa Yaelhaner™ ol ATaa = 4 % ST 63T ST 996t g (Fa ®ie 9 e T 147 €,
FreesT ATHTT & § SJIST SAT0)| =7 &fer § 7199 6 A|tEaar, #e 99 & (F9-1R3w) aeee
TFAEH 3T AT HIeT & Fie Aihe SFACH & AT-a7 IAT Hiie ATET3N & GATEd SIS H Sa¥ 9
TFgq Afe 9T FdT 2

feoour 2. ek srfafsradr qor omaT SaardT $a¥ U2 [M¥T Fiedl g, T o Jr9ef $iaT a2 (7S et o6
>>HTEE 3l), Ad: ATHATL I A ATET § ATATITh GHITT TTALTEeh TR 5H THEIT /T THTLTT Tl
TR ST TeRaT 81 AT, | & ST FEE FT AT Fleh TN (AT T ST TRt gl STET Tl &l
THT AT % 0.5 F 1% & A8 Al g1 AT U (THT T2 F 1% 6 FHF | STHT T Hl qTId THT, ITERT
Tl g o€ Hlehe STATE Fl [SEhae ST ATic-AThe ek LAV F o HIT GIT SALTTeRe ThAT SITHT

L)
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Standard
meter

Meter under Balancing
p "‘\_. test impedance
. hest |
h ____.f'-

Fizure 4 Propozed current test cirenit for DC and even harmonic test (ouly one-phase current
circuit shown, voltage to be connected as normal)

(xvii) IF-TTET ZTHTF-
T T ILLT: Tg AATIT H3d & o0 & IF-F7 I F FT (e TIaq1d Ao 4 Fi
STUEATAT AT STTATAT HLAT | TH ATATITh , HIeX 6 Hd | ATT Al AT AT

areror fafer ATeAdEed RAfadl | g ATAT TaTATa® A1 &l T | [ H T&AqTT ol qd
TTIT SITUSTT, ST f = 15 fnom ¥ 40 fnom @& F&el ST ATl TR 2& = 1
TEo ATeesT Hihe o ferae 92 i fhe Fie afehe o et a% gz eare 3 sosm)
TIAT-WheT HIe o HTHA |, T ATeesT AT Fie Tlehe HT TLHA T af a9 § har

STT |9od T gl HIERaT At T AT9q 9877 [Euer &t hrgd ! &l 77 i & 37 g
T 3T T e = T 3T e S|

TS T THILAT:  AqedHTTereh o ae &7 719 0.02 Unom 3T 0.1 Itr T, ™e# + 5% it Fgaefierar

g
STfeaT areror fog: aeqor Itr 9% FoRaT ST Sk gTeiie g iy & (o7 Uah LTS3 o SITusf|

(4) TEafEat &t 1, -

(i) TEAtEAT FT St= F o Aremwor Faer- I 9LreAvr g qe AT w6 e g o #ie TEaET & g9
= ToTT |1t 5 7 & T ATEATAT Tl Q2T FLdT gl T Teh 0T § U TSTST AT STANT Fideh (h AT ST
&, AT AT T AIATY HEH 9IAT 9 e il SO STe deh o FERTd areq97 feraeor § =T 7 Fgl 41
BTl I Agedqul AT qgl gRIT. ST T AT AT 7 Fgl S0, T A TLEAT H THA g

F) Tg STTAAT 1o T(oTee? § Fls AT TZATd T 28 ATIeUE i aara? Hatl, 3(3)(vi)(@) § &1 TS
rfcae aaamE@ g A FA g,
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) T = & o sitveme =& o e e a2 {iex So1t Rl F#3ar €,

) I SIS 3T T TToA ATl TAE (3T B1) oF Tl TH HTA il ST, 3T

o) T ZIT A 12 FAT (o [S¥eaq oee o a1a JY HieL SATeshad T (e il GIarar sStesdi
T I FAT g

FTH FTA 1 &HAT | T 9T o {70 Tohrae & AqATT &, T Th1ae gad u¥ #1ed -3 qAT
B HTH FLA 0|
STETE 30T ST o6 fory sTfaamd ateqvr & srfesraw sqaa e 8

1)k, PF =1,

2)10 k, PF = 0.5 3=
(i) FTZET FTT T T & (T, IrET A, -

TLEAT T ST LT BT 6T qrEe T O THT v o i fRafaat & srefie 3(3)(vi)(@) i
IOt 5 T STUEATST o STATAT ] TATTIT FLeA & (o110

Treror fafer: HeT &l §aH dATeesT F SET STTUR, AT Fie Aihe | Tl He Aal gl Gaehid
& 1 A SAaad (sl § ST SITuaT|

AT TATT: Frs T qfe TE1 M
LTS AT THITAT:  F@ehiT &= il diardr, 377 atd (3 #6he): 1000 A/m.

(iii) oA Aate,-

qEET T LT TEAET ST AT TAFIE T (STl Y (RATAAT o aqra 3(3)(vi) (W) 3 |reofy
5 #iT STTLATSAT o ATATAT ol TATIUT Fld o [oTT| TAFEIHB A RA HIT SIF HIET,

ST e ATSHT Tedl T STANT Fdeh IATU MU 5, Srg SAFElEc[ed (SeaTst & Tid
gfa<fera T s

gyeror fafer: SUHST AT T STANT He (W d A= § Afey ggoi= fBraroarsy & aryy gy s
FIRTI TEHAT J[F FIA & TgA, AALE * TGT &l AT hAT ST AT(g Ul

TFag Faaaeie ga=ar § &8 9 w7 10 fE=rst @) o s+ 912w Irse = {iqa
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H F gl giv aTel HieX & oy, Hie &l fETst & o9 T aig & "fearst
ST AT T4 RSt qarar airev fafer g1 gt €9 Rears an] Aal o0
ST AT agT TAT REATST T ITART AT ST ATl

TTE TN FE(Fed TAgl TT gIH AT Fivede (SedTsl HIS |, HIeT & ATT HIh g7 A=ard
2l TS Adgl U U (REATST HIS #, Toaele &l Hie< & ITE AT STaT § 3%
TOT o HTeAY ¥ feeaTst grar gl

AT AR TREATST &l Hiex & e foqa Fafei T v ow '@ #ie § @) fFrar simar g

qyerr it 9T qreror Wex F =7 Fufa & B STuwm aieest gfdhe w1 Unom & &t
SO 3T Fe TIAT TgTaF Aihe Gof Teil, S8 FE Fie Tgi g Hiex &7
TETEAUT S-S IUERR €T § FRAT SJTUmm)|

SATHT AT Fle T AT A1 g

qeror £ Fefiear: Fieeae RS deet (1) 8 kV

T fRE TS Ao (2): 15 kV

feoqur (1): Fiveae REaTst Hsfaed qagl I¥ U ST+ ATig 0|
fomqor (2): TR ReaTst Aia-Fefded aagi 12 U S =1

(iv) e Zifriz,-

qEETT T LT

afreqor fafe:

Tg FATHT e & forg o 3(3)(vi)(F) ST |1t 5 &t Toearsqi 7 Ao 39
Fefaart & R ST 2T § STet Jiees 3% Fie diehe, 3T ST/ ST H91T 91 9%
TATaehd ate TULSHINS [T SITd g SoalHenidadhed Hled e Hiex, ST Had
fAfSha qeat &1 ITINT FTeh I910 T 2, I8 o7 gioTied & i Sfarerd Jrar
ST

Teidq ams ¥ Ay g2o= Foaaarsti arer ae¢ ST9e &7 ITANRT (3T S|
e Tl AToasT TATSHT 6 T& o ST (HAT SITUT, S o0 s¥qed il qarg i

AT 3 50 | TAT 1000 AH TS T2 3ASSYE Aleesl & GIdh qTF HEHd qTH
# gfesrfoa 81 Hiex sigw & uger Svey it freraarstt i qefua G s
FTRU| GATeH ST ST 1M1 & AT % a¥e AN [T ST AT(B U1 T AITH
T getTar & forw oheqor i safe 1 ff\e & 9 981 gFr Jrfgul 9496 +

TRATOT AT, 40 V | Sferd THiT qlees aTetl Se/3 ST §=1 ATl &l
STTEq F foro s Fufafes Foaferr F6a &1 STgnET R STom adeor gou, /Y
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BN EARERITRI

qdyeror i efiear:

THA o I AT A0 (ohT ST0T

HIaT FT GV TTA-21T ITERLeh &9 § FRIT T

HIeT FToas AT TETIF Tlehe il THLH ATeesl & TAS TS [hIT SITUIT|

FOTT fEaTed i #ie & &1 F g $iI a1 1 He ST AT

TEE FTodS Al HIAT A€ (ATeA-g-37) H T I AN 63T ST

) et Az,

T) Fi A, T AT A9 § T Freds qidhe T AT 2,

) TSI Alhe, FT TTHT I | F FTeesT Hioha o T Bl 3T ITRT THLH
TSt 40 V F FATT 21

Fia 3T ATedST gihe I¥ I JieesT: 4 kV

40 V T FITET TR TS a1 A et giehe 9% e dieesT; 2 kV.

AIAT THTA:

Ha¥ feurfaai @ MRRT qfe it o 4, A § agora areoft 5 § Fafaq diex a7
& forw Rgiia 7 & 7 g A1l

v e g 10 4, PF = 1.

(v) Freest § e sfiT whrae -

T T I

aéeror fafer:

FH THT & 10 7 Freest § FHT (BT 3fi¥ hrae) it fRafaat & srefi| 3(3)(vi)(®)
ST |T(T 5 AT STUEATSA o STITAT I TATUT HLATI TAFEIHbBAHA HIeT ST
Hex, ST Fae [M{HT Tt T STTRT Fleh a0 MU 5, Iz dleesl § [Ee oY

. o
LEAEE ?EI'G‘IH‘HIMCI HTAT SITUATI

TH TV | Ueh UH T AL T ITANT AT ST AR AT AT FIT

et aaer srafer § vt 99 Jiees & ATy B9 w9 ° g9 21| Hie? Jreq
T Ugel 2 SALEY o TZH I AT 3T ST AT U
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A FTeest | Ferdl &l &7 & FH 10 T & Jq0 & g1 10 I IAgLAT ST
IR

qLreAOT T BATAT: Uhom & TASITES 13U T Fleesl Tloha
Fia gihe | fomT et 32

giyeror it AT el ¥ FiRTae:

greroT T F T " | g T
IUESELS 30 % 60 % 60 %
Srate: 0.5 % 1 9% 25 =17 (50 Hz)
30 = (60 Hz)
FTodsT FHTAS T
e 0%
srafer: 250 =% (50 Hz)

300 7% (60 Hz)

qAHT T A T A T AT AR

(vi) Faferefora, T s fer (=), R=E JaehiT &= -

T T L9

aéeror fafer:

ATHT T

fafretora, Y=ean smafy, R Jadg o & fuafaat F srefi= 3(3)(vi)(@) =T
ATLO(T 5 T STUEATHAT o FTTATAT Tl HATAT HIAT| TAFLIHeh AR Hie SH Hlex,
ST el [RTCRT qeai T STANRT Fleh aATU [T &, Irg (A RL0raq LA iy &

T ATATIAT ATAT STTUT

aéeror fafer & forw 6.3.15.1 34

15 T Afe T g ey

(vii) THY BT qTa¥ ATSAT § 99, -

T FT I

Tg AATIT il  o10 Toh 3(3)(vi)(F) 3T AT 5 FT TTATSH FT ATATAT 3T
o= & T <7 T@T € T8l A diees oY, FfQ AR 21, ar Ars/a 3fiT §=1T 9
U TATSEh TSl ST 5| TG TLNEAT TS [Hehiahel HIET S HieXl o (o7 AT A5l
g, Iotve oI & STroTied |ET SAT0AT|
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gveror fafer: Tefia g ° AREs yeom Bowarstt arer ot s=ee &1 39 3 srom
T H T & Ui Taadree Aaree g, e o et 2 rem, uew fbgy, gre/ar

THIIEE HIE TR ASTYE AToSS/FE & Yish W, AT AT AT T o o =LAaH
AT AL 1 HI9T W § TRriua B @ gl

HeX STTET | 98 ST @l AQraqrsll &l qeaTiad a1 ST AT Ul

overor Y Refaat:  wie 19+ @A

o, (o of
HATHTT FTeeST I qTRT dloast qihe;

Fiz Tidhe ¥ FIE Fie g1 AT AMRY Y Fie = iqer got g7 AR,

TS AL AT e F N7 F Fao 7 ars; 1 /e

o

RIS T2 (ATSH & A1) § T a1 ST AT,

=L FHIT: THT FOATS o ST HITET & G0 | 60° 3T 240° 9¢ 98 AN 60 1 AT R0l

gqLreAur it AT ATees dihe:
o TTSH H ATSH: TLIEA qloast: « 2.0 KV, ST &, TiaaraT: 2 Q;
o WTSH H A GLTeA0T Freest: 4.0 KV; ST &Ia; Iraare: 2 Q;
o T T HEAT: 5 €ATHT 3T 5 FITcHF,
o AT 3T ATeHAA 1/F<]

40 V ¥ ST THH qloesT aTel Ggideh diehe.
o TATH | ATSA: TLE qrees: » 1.0 kV, S #d; Tiaanar: 42 Q;
o TS & A THAW FAleest: 2.0 kV; ST &, Tiaarer: 42 Q;
o LAV FT HEAT: 5 &ATH 3T 5 FITTHF,
o AN T ATeHan 1/e

feoqur(7): IT ATHEAT % 70 STgl Hiex i AT =g & T gl gl
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(viii) ST= T TET TIALET TL1eq07-

LA T ILLA: SFE QAT q ahl 1o o orefier 3(3)(vi)(@) oi¥ Ao 5 T STUeATeq & STarere
FT FATAT FLATI T TLEAT hael 39 HI2 o o0 g oieg qroast STEahisT & a1

ST T ST Bl

areror fafer HIe &7 {r= & TS TG THRAT & FTETE, 1 qledsT a1l ¥ I dleds
TR F Fef T STImm

gyeror it Rurfaat:  ®iei &1 9o dad-a T e ®9 § AT Sroem;
HIeT TH #7535

o, (o of
HATHTT FTeeST I qTRT aToast qihe;

/=20 k < 979 FFeT UF 99T 0.5 TfFaa & A1

qyeror i AT 40 V F e St fE T Fieest AT Aeest dfthe 3fiT AgTae dfthe U Fredst qLIe;
« HEF HqIS: 2.5 kV;
o T M= 1.0 kV;
TETEAT AT
* 100 kHz, Ia=mg T 3T 40 Hz;

* 1 MHz, I7<1g T &% 400 Hz;
T AT 60 Hahe (TAF G 6 (17 2 Hehe AT, 2 Hohe a@ & 15 )|

AIHT TATE: TLIE % T HIET & Hd H &l d19T gl AT AMg0 A< (¢ § Tadq1d Al
5 % & T2 HHTel | FH g1 AT

st 93rerr g 20 4, PF = 1 30 0.5 =f3eal

- N\ .
(ix) TTTRTIeTh ATALHRLL,-

TITEATT T I29A:  STCTRTIord Ea<hie #f (*Ffa & e 3(3)(vi)(@) T areofy 5 &t sroeqrsti =+

ATATAT I FATTIT FLATI

e At STE /T ST ¥g A€ &l Tol TIA AT S0 & G AT AT g, AT Hied &l I Al
% aT ATe-AThe T A AT Fie il AATAT § TAH ZAT AT U

T FE: HTer [ HIeXl & o0 ¥E€ AT I7 THEweT 9L 3 9 o o0 30- afarr +0 % —
10 %. FTE STTARIAT % ATLAH T [ et & foru:

0.5 5&he 1T 20 aforr +0 % —10 % o TLET FL|
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STHT T

LI Fie il Ueh AHT § Teh g1 A7 G¢ AN FRAT STUIT| G Fide H7 foaT
TAT {9 r.m.s. A g, 7 7 forae a1

TS AAfd el T AMQU| et IA: ST 9%, HeT FH I arIHTE 9% dled
TS STTURIT (FETRT 1 %eT) | T & T8 il TIHF AT ol g |, e § aaaa
AT 5 § <7 T AT TIATE T HHT F FF gET AU

v e B 10 4, PF = 1.

(X) T e -

() ATETLT,-
TLIEAOT T I

ATeRT ATeest T Rl % srefir 3(3)(vi)(@) i |ATXolt 5 &t SToeATsit & SAquTaA &l
AT AT

ATETTOT qL1e707 fafer: Hiew ofiv IHE 2 Afaiieh SUERe(TT s gf) UH g ATRY & 7 I &

LTI
oteror Y R

T Rt # argaeea TATEl 3T STeRT-3TeT dleds & aras@ o
TATH STEZA T 07 910 TE |

HeT &l A= MR SIenT areesT TEeq &l 919 FEAT gIVT| G0 dhaet Qo7 Hiedl
I Bt TR ST,
TH LI o I2eT o forw, "o erex T o7 fAwfertea 2

F) ST HIeX FT ATEL &7 AT a7 g1, af ' g Aa giar &, e T 874,
HATEH Hdg I¥ T@T 1T &;

) T e FT AEX AT ST A 8, AN TATAT Ta19 F 9497 5, a1 "o U
HATEH TSI g ST HIe & AT AT (Il Il g, ST THT GAH HaTgsh AHI il €97
FIAT & S 3T THAA, GATeH Adg o &1 2Idl g o0 U< HIe T@T 4T 8| HaTg®
T ST Al o A=, ST HaTgd Tl ST ATeAD] 6 (Sl & a1 il gt 2 o1 &

T FToes TLIE0T & Q1T oI Hihel &l TLIeq0 qgl ohaT ST W1 8, Ivg d9 |
STTET ST ATR Ul
qierer T AT 15 °C 7 25 °C;

qTIeT 3eat: 25 % T 75 %;
1 - =19 86 kPa & 106 kPa.
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AT TATE: ATERT TSt TLEA0T IXT B o a1%, HIeT § Fils &fd Agl gl ATgU ¥ 7 5l &l
g Qo GXTdT ST AT

() ATERT FATeesT TEIET0T TTHAT,-

oreror st RRafaat: et aawiE: 1.2/50 ys SET dieest gl a99: + 30 %;

Freest Iq9 q99: 20 %; &d = 10.0J £ 1.0 J;

LT FTeesT: IOt 15 & SAATE, THAT Aleest dgasiiear: +0 -10 %.

feoqur - {7 SRS E &7 F49 IR0 TR o foee 9% [ Fear gl

T TLET (6(4)(X)(T) 3T 6(4)(x)() T@) F oI, SasT qieest il T gaAradr & a1 a9 J1¢ 37
ALY AT % T T S AT ST | AR o6 S0 qAqH g7 30 Hhe g1 AT 0l

HTTO(T 15 AT qreesT T TqT
YT oy Fiees & Foae hel-2-Y | [HeTia srent aieest (V)
FrexT (V)
V =100 3 000
100 <V =150 6 000
150 <V <300 10 000
300 <V =600 12 000

@) FiFT F forw iz afFhet  d= e Sreas e, -

qEYeror TiRaT:

Tg T BT I Hlehe (AT Aiehe THAAT) T ST F FRIT STUIT ST HTHTT STA
H e & ovx qfhel ¥ Tqeres vgar g1 o afshel ux sent areest &7 adieor 98t
BT g, S (AT &l 372 | ST STUsM|

eIy, ST ATHTT TEAAT & a1T (el GTa aTel UTeTHE & FledT 3T Fiie gl
T U T SIIEST AT &, T7 T ST 30T G007 FohaT SIT|T AT g Ul dieest dihe &
A< T8 &7 o F SIIST STHT AU 37T Fie Hehe o S(HA AT T o o= SATeT
ATedsT AT SITHT AT ST& HIe< & Fs dleesl Hihe H U G &g gf, ql 39
g 7 37 | SITST ST AT T ST FelaFeld o T b 6L (TT SHH IS Fie giahe)
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ST o1 o A1 e =T H THIeq dledst AT SITET AT U| TH Fie dihe HT gaLT
o gerT gET AR

ST HTHTT START H U g1 ATIT I o dlees 3T Fiie Hiha STeT-TT gl 3T
Sve ST T § THI AT AT 2T (ST o0, ST Hihe AT STEHRIET &
S[ET gT), AT TEeq0T e |iehe 9T S-S o3l STuT|

FIE e F T & I, 7T Tihal & faqet 1 09 F SIET JTUAT AT Fie
afFe F ey T =fiaer i o & = AT Fieesy AT STUAT| Jiees Aihe F
T F I, AT Hqhal & 9l AT T & Fefi Fieest qfHe F TF

e AT o & STUST ST S Ao qfhe F gAL AT 1T 1o F f = e
FTeesT FRTAT SO

R g |ihel 1 dted g srqfa a7 diex afdhe & q91 diedst SahHT &
STTET ST € 3% forerent fA<er aeest 40 V & srferer 8, 572 99reqor o S0 dieest

Tfhe o |TT TTSHT AT FTeesT LA o i FhAT SITUAT| v g1 el
T LT T2t (R AT ST

(%) T F TTUET TATHEF Hha T ATAT FTodsT e,

T TR

AT T
POEREILEE

T T I

HIaT o Tolfaed Hihe & THT 2Hae, oreH 40 V F SATRT Mol aieest aTe a8
Tiehe & afHaer AT g7 8, T 9T § S[IST 7 AT 0

40 V T 3T FF (A9 Fioest aTel Tg1a® diehe Hl o | SIST ST ATR0| THT
TAToFEE AThe AT 31T o A1 ATAT FTeest ATAT AT AR

TH T o I Fils FAeraay, Rafted RETst a1 4= 981 g1 Arfgul

7o T ahT ferTa o Tl 3(3)(vi)(F) 3 |10l 5 o ITEHT & AqATAT i qeATd
AT

Tg T a3 ATl FIE-ATAL STEREL-HATAT HIedl 9% AN grav g S
UH fAaeer deas § 2 ¢ o8 o W earewe o g a7 S\H =@ aiEe
ATTETICE 1 T 3T 10% Aravareest f ferfd |, T & TIATad &l ATeAr H7
ATSA-Z-F Fleedl, AHAA dTeest # 1.9 AT T I8 SATTAT|
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TLTEAT TR aferferd a¥reavr srueATd AR g

AT T

v e fifg:

A ATAT § F UF | Fegeee o v FF Fafa F e F forw, asft arees &
4 5 TF TITHAT Ao & 1.1 AT T TETAT SATUIAT| T % el Hie? & =gt
A T HieX T ITER(THES) F UTST U F T 6T STaT 8 3%
THETS % 39 AT A F STST SATaT § Saf 9 I &l oot w18 (R 5
)| TH TRTE, T F Fefi Weax F T a7 qroest =fHad, ST o1 T F Foriad
T2l 31T &, Sre AU el dledst & 1.9 AT & SIET ATAT &

T % THTT , HeX H AT &0 Tol gl AMGT T IH Tl & & HIH HAT
=TT Star Hie arae arTe Frefte araHT 9% o S, v At T e § gaema
arooft 5 &% AR g dwrs & srfaes 72 gt =l

10 ly, ST T2k = 1, "l 912

MMeter nnder test

' T T
1A [T S

\l/

LTy

Iy I, Is

Meter test equipment

Figure 5 Set-up for earth fault test

(xii) TETIF RAT T TATAT -

qEYETT T 3L

HETAF qRAT & TATAT 0l *ATdaT & srefi=r 3(3)(vi)(@) 3T |1t 5 & Iqaem

= AAATAT ol FATAT FAT| TGTAE TRETT o TATAT T TLEAT T FIATHT el
F foro famam s 3 3 e & grafasme yeoi= & aarfea 7 #:3)
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qEYeTor TRaT: TH T H, Hiex @ [Aaa Rofaat 9x g=fera Bram oo o za9+ e i
e wifteh &t STt sats "@=e gieat, R &iw o= sre/en afde 59
CERERINRIEIIEEIECRERIE I
ATATT TATA: HTex i FTATAT TATAT ol AT ALY T TGMIF JREAT & TATAT o HIL0
AT § FTATa HAT AT 5 § A AT T SHT H FH g7 AT 0
st 9w {6y PF = 1 9% 4 3T ffgw at.
(xiii) ZrTTreR Tverr,-
(F) =9, -
TLTEAOT T IO e T oot & stefie 3(3)(vi)(@) i ATeoft 5 % IUSLT & TAITAT HI qeATad
AT
areror faten THH THTA, HIeT HT IHh TTHE AT Tl § Th AAad [haedas I T
S IEET Saad STeft § qLrerr AT S
HTeT il | T X 38 qLE AT ST AT o6 Toearsdor ao 36t faom #
T STET ATHTT TETHTA o G0 BIAT 8| gl [EcaThul ae %1 TE Hgea ol Aal
g, agt e & et off fRafq & = ST =96t 21
YA Y T
F g H 10 - 150 Hz
T r.m.s. L 7 m-s=2
TFHALE TUFee Seel (Tuget) &< 10 | 1 m2-s-3
- 20 Hz
TFHALT Taee S el (TUEst) &Y 20 | -3 dB/staea
- 150 Hz
St eter srafer FH 9 w9 2 el
ST TATE: TS & TAT, HIeT il HAATAT TATEAT q5l gl AT A 10 4 T A H

e e F:

FIATT AT 5 H I (¢ TIATT HHT & AT Al [T AR

10 4, PF =1.
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(T =THT,-

T FT I Heeh i e o orefi=r 3(3)(vi)(W) 3T ATl 5 % STSLT & ATITAT HI qeATIq
FATI

ateror fafern Hex 1 AfAfEe g @ o 9afer & 919F o0 Sl & A-qAad! deahi &
srefTT TRt STTaT 81 T & S0, Hied A1 A81 g M1 AR U 3T TH U fhaeaw
T oTeh-T 0T Hef e | FTET ST AR

TS Y THILAT:  TEF T AR TH-TTS;
FferRad @@eor: 30 gn (300 ms2);
o T Sater: 18 ms.

HATATT TAT: AT & T, HieX &l FEAHAT TATAT Tl g+l A= 3 10 Itr o2 e &

FaATd qIO 5 | GHIGY i aaara HHAT & (e ol g1 AT 0l

sifeaTd oo &g 10 4, PF = 1.

(xiv) g farfenor & qeeT,-

T FT L9

gyeror & fRerfaa:

T ST

B EARERITRI

T P & meem ¥ wae & 3(5), 3(6)(), 3(7)() A 3(3)(vi)(@) HT e F
AT T qeATTaq FHear| ok arge & #ief & form)

fre-af=Tes fRufa ° fiex

AT T TH/AFT: LT 340;

S Ul THTHIET;

EIECKCES

qYeror A=t & HTUeSt &7 9T e & (o0 FSTHT =5 qTAT TS ahieT 2T

fre-af=Tae fRufa | diex

T A (12 | AT R TR | F AT | sere O v
ECEARED

8 = T T 340 340 nm ¥ 0.76 | 60 + 3 °C
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W.m—z. nm—1
4 HE T RIECCE 50 + 3 °C

ateror f3fer Her §: 97g § QAT FA & o HieT F UF AN ATUF T H @F 3| Hie & 66 A
(132 =T T Srater o forT i FO< &F T8 TEeAor RT3 o SIaTe FH AT 3T §16H & T4 &

] H 7|

T F & WL HT 397 A0 Fohar SITuam 3w ue wraicaes areror fohar Sirum e &t feamae
ST a9 =7 &, AT oY Rewer &t T0edr § FilE 9add qgl g[T ATgu| ATIfasTT deeft qoi i
AT & TRt off |7ee, S 136 3 Sl €T, 9% &l T9T9 dgi T2 HieT il HAAHT TATET Tl

T

(XV) & o T & AT, -

TLTEAOT T I e[l o YT | TLAT % e g H 3(3)(vi)(F) 3T AT 5 o IUSET o T ATeAT il
AT FHLATI

e Y Rafaar:  Maer Fufa;
AredT 5X e,
Fuft 2 TAFATC

giyeror fafer: TS & IT& HIeL T 397 THLreqor o STTUsT Sl Us aicHsh qLieqor T
ST

AT TS LT H TTH Sohf qT3ST AT S e Tadl HIAT § AT UH TATH 92 STHT qgl
BT ATRY T a8 ITEHLh Al TATAT § 1T STl T GLAT Hl @ § S| g
Tl AT STHT Agl gI|T ATR U gl dg shIUsT LT o TT <o T AT o doh| HIeT
T FAATAT TATAT Aol gIAT ATR T

(xvi)STeaT Fareft et -

(F) FTH JTIHIT - TET THT -

qEETT T 32T

ateror fafer

T THT A Rl & 3(3)(vi)(@) T AU 5 F ITSUT & ATATAT Hl qATAd
FEAT|

T § Hie &l -aR=mad fafa § w@d gu, g oy’ Fufaat § RRfke sy
ATIHTT o T | 2 5 T TGAT ATHA g (TE THT HIT & arqq= (#4¥ g 9¢
9= BT 8)!1
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T 3T ST LT THT ATIHT & Fgara 1 °C/A=e ¥ T97aT 781 gH71 ATl
TS ATATALOT T (Heder aear 20 g/m3 & ATEF Agi g1 AT Ul

giyeror it A gerr fier F o {AREy S arawm {3 s 9r qfdw /s araHe
o fReT ST

AT JTIHT: 40 °C 55°C 70 °C 85 °C.

AT TATE: TR % TS, Hie? i FRGAHAT TATET Tl gl A0 T A H Taare qreoi

5 ¥ gH1a5 Ffc aaaTd HHT | (e Agl gMT AU

aﬁaﬁﬁwﬁg 10 l{r, PF =1.

(F) =TH ITTHTT — S, -

T T L9

aéeror fafe:

qdyeror fi efiear:

hd [anN
ARlldd alHAlqal

AT T

FH ATIATT f fatd & 3(3)(vi)(F) T AT 5 % Il AITAT &l FeATdd
FEATI

A § Hie &l I-q=rad fafq § w@d gu, g arg et § ke w0
ATIHTA o TT § 2 & T @A THA g (Tg T0HT HIe T arqH Fow g 9%
4 BIAT 2)|

TH ST 3T HLd G997 M9 H F8a19 1 °C/fAee § 91T A81 g

gieror 4w & forw fefates R=eht araum Hfiwr & v =2 59 7ee qrame o
ERIBSIT

-10 °C -25 °C —40 °C -55 °C.

I o TR, e i HIAAHAT TATET Aol gIAT AT ST AT H qaaTd A0
5 ¥ g5 Ffe Taard HHT | S({er® Agl gMT1 AU

v e B 10 4, PF = 1.
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fomqor (1): =f3 AfATEs =Faw arawm 55 °C g, @7 I8 938 =55 °C a¥ o Srosm|

() T e v ¥ o e, Raw-sreree (B S are), -

TEET FT I

ateror fafer

gyeror & fRerfaa:

IF e S o aroaT i Rufaat o areoft 4, 3(3)(vi)(@) 3 oy 5%
ST & ATATAT &l TATIT FHIAT| IT HIEl o (10 ST & T 6 o0 [ieg
g, STet Hiel 9 §9iad 91, F97 AT 9% Ag! STHdT g (TH1)1

T H BATEE IF A 8T Tiwar £q< gy TR U Wi 997 #

o A Afee Ruw At sraar & 99 | @1 oTH gl Hied Al s ag o
FATAT SITHT AR Y T 3T 9T qIHT A7 HoA 7 21|

T=er Freest ¥ AiRT o0 T Fieest sfiY qgrae aihe;
Fid Oiha # o7 et e &%

qdreror T AT

AT TATH:

arqar: 30 °C;

ATedT: 85 %;

safer: 2 fem

T % A F1E et @ere) e S AR The % qie a1e Wew w
HET & A FH HLAT ATRY &7 AN 4 T FEBAT ST FT ATITAT AT
EHEL

TS & 24 | IT& HIeL T FI T T T Sros, e 3w 18
gafete T STae £ 7 w2 &0 & 1 T TET 21 AT erfa 7T ST g
o= T5T ST AT, ST A2 & HIATCHE IO Al TATAT HT ThdT gl

(=) FHY FATH TH2 R U=3 F orw a9 WHT, =Thi (FHE), -

qEYETT T 32T

afreqor fafe:

IF ATedT S o qraaT i Rafaet & qreoft 4, 3(3)(vi)(@) AT ot 5 F
UG % ATATAT Tl FATAT FHLATI Tg TLHEAT IF Hledi I¢ AN giav g el
STRAT a1 [ATTLAT AT qT 5§ ST o [o70 g STl Hied Hei=d qr1 o q0a § o
T &, AT Gol T o o7 g (M=aT avf U=2 3T T=3)!

T § 25°C T A= & T8 G007 THIAT o Aqame [ ias ST araqE &
= TR ATIHTT TSAT % G § A7 g7 g, STafeh I 9aae sfiv &7
ATIHTH ATl FL0N o6 I |qT9E Saal & 95% | ST, 3T UL aTIHT a7
FLOTT o I 93% I FATT TET 74T &

TATTHTT FE % I HIed 9¥ HHA g7 AT U

24 5 % =% § ATHA &

1) 3 =< T ATIH | Fl,

2) T F &I § 12 5 T qIIHTH &l FIL &< T FA10 7T,
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3) 3 H 6 T & WIA¥ ATIHTT &l (A9l &L qF FHF HLAT, OHH Igo ¢ "e |
Frae &t T UHT g1 ATy 3 5 § F=ar &< 9T g1 9w,
4) 24 =& FT =k T 21 T ATIHTT &l [H=el €< I 417 L@

AT THFAINT § gl #hl (Roar sratey i ara = Rewady safer vy
2T ATRT o e o T AT 379 {fa| armo|Te & 3 °C & i< gl

grequr it FAfaaT:  [Meer Areest & AR R0 U Fiees i 98134 9iae;
Fie Hqite # foaT fFet e o,
rfawtar & e F s arstér gt

Ty i dar: O Hiedl § §1 vl # o ssar a9 At g, Sgt /el 9T guiad oo
STHT &1 JhdT &, ST Teror Irsiwar &a< 1 9% Foham STus| ger &=t & o
AredT a7 fAfAeer arer Hiedt &7 g4eror sfiwar &7 2 9% fohaT S

fafafds srear ooft . T2 T3
AT THT: FHIAT T 1 2

FI aTIHTE (°C): 40 55

qqtd (TF): 2 2

LTI % T Fls Agcd Ul @Tal dgl giAl ATR Ul T & qid a18
HIeT &l Ael & | HH HLAT AT A AN 4 T TETRaT THLATSAT HT TITAT
FLAT ATRTN T F 24 52 a7 {2 T FHraTcqsh qreror o srosm, s
FO g YRt FoRaT ST 3F g 9181 &7 | #1917 8| Jif=e afa a1 s
FT TS AT TET ET AR, ST {2 F FTITHSE UM FT TATIAT T THaT 2|

(F) ST gLreq0T, -

TLIEAOT T T2 FITYer i uTt F =i uga Fr Rufaat 7 3(3)(vi)(@) 7 @mefy 5 F Iuadr F

SATATAT I AATIAT FLAT| TG TLIEAT 39 HIel o o7 AN g ST Gl T (TH3)
F foro Afde 2

ateror fafer: He &7 U IR Tharea U= SRTTAT SITaT ¢ 3T 39 U< 9T 67 Srare A7 il it

THA FIA 6 [or0 ATHATET =@ 7 T FIorel & bt a1er ITe1 67 ST STedt
ST 2l
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oteror Y ATt T e & SR Hie AT 2T ATl
AT L2 (I o) 0.07 H/fEEe;

ECIDH 10 A<,

HHTE AT 0T 0° 3T 180°

ST TATE: TS & I hls Hged Il GTal dgl gl AT
AT % A ATE HIe Fl Al & § FHIF FHAT AT AT TOT 2 HF FErhdT
STUEATEA T ATIATAT HTAT AT
TS o 24 H IT% Wi T HTATcHF T 7T ST, s 3w 78 weida
TR SITUATT f3F @1g 92T &1 | FIH FT @7 g ST ATl 2 T qEhdr STIeTst

ATUATAT FT 2T gl T[T T T SRT /T Fls AT Tl g7 ATRY, ST HIeT 6
FTATCHE OT T TATTAT T Tl 2|

(xvii) feaTSa= &1 ureqor, -

TAT KT I2A: Tearaad & forg 3(8) T ATult 5 % U o ATITAT Bl HATAT HLAT
qdyeror fafer: e e i TEaTSae &l ST= e & forg qreqr o Sroam)

srfeam ofteqor fofg: aTefereR s sifaw a7 3 forw, Jieest Uhom BIMT ATIRT, 37 wdteror fig zo
THTL BT Ar, 10 Ar, 3T PF = 19T fnax .

7. T AT ST TG - THE AT & (o0 S Ig TT HIAT 1o T Hiex g 3 it aft sroersii
T STATAA FLdT g AT FAT AAATAT g0 T8 70 70 T&drast @ 4(1) FT SrEaeqharsi w1 Saqarad
ERG

et Wiex &1 YT SqHTeT | THT 916 J|T STOIT ST 6T TR I & 9oy @< 3 | & T
STUEATSAT T ATATAT L Bl AT =l ATATEAAT TAAT HH AT ATGT 1o ST 3T AT TILOTTHT o
S T 3fae Rt ST ') Aoy ' &, "etaa adreror g & forg <F  srfeshaw e e F ai=e
50 @ & it srAfeaar @€ 6(2) ® afvra axteront & forg g it et Frfeu, 5o a o6 qerra adreqr
faawor § sr=rT fAfAfae 7 T 3 gn

3T 0 o dreont =T ST SfiY SuE T it w wreror sfear fAfRatar F FfRSe sfiw 9w 3 Y s F

AIET T AT
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8. agT9+,-
(1) AT - FATAT AAT-T TohAT ST THAT | THT ATHAT § HIel T S0 TTEGAAT o0l ATATAT FT
qTAT AT GHIT| AT o FATIA AT HAT o I L0 o orw St Tfaeas Jedm sl ey
AT Bl R S 3(3)(jii) § & TS g1 adT Hedd w7 IIEE T dT= $fi¥ AT U U AT ST dael
T HYed &1 I FeATaq haT SITUAT ST | S a7l Hie<l i I TATIT STaiey F= gl & 3T
gH T E:

qIoft &
TAFT-HR AR TSFIAA-THTL
9 1 Y 2
EETRS O FATIA Aate

1. fo=@ oot Hiex - are-smay, Rultea-aiee-uriaT-amEy, aee-rrfiae-amEa aT1 #-

AET; TAH TAICE Tod IT0ET, Aedi-avw Thorey, Rae-fer-afET a7 sfardifes-
HIeT-ORT (TUREAR) WET aTel Hied | omiHe g

ReF-aeiaT T

KERIRI SR
F) 1- AT 1V%- UleTHe, €SS U ATUH a9 | 5997 29y
F) 2-, 2%- AT 3- TferHe 3 7 2 7%
) EIEATS AT THIT 2 T 29
2. 7 Hiew
F) AZ-IaT 2 a9
g) V2-IEY 299

3. A= 91 (9rf=F) Hiex — are, RufFea-aiee-urfiay 771 Fiee-urdi=w e thigd
ol HTex ST Haterd Haerd aTel SUERTHT ATIHT &

F) AT A (- ALA 299
) SCHT AT THT-TH 1 2 a9
4. 37 Hiex

%) fIfew-oq qoq-fais 3aq

) G-I Teq-RantsT 3aY

) TAFE Tor-aHieT 299
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o) THA Frd T 399
T) TESAET 3aq
) TSI SEEHE STERHIHT 349y
a7
ST h-ThTL
& | &9 1l
RIS O TATIT AT

5. fae et #1d - are-smar, RufEea-gee-rrfime-sray, Fee-urfgw-amEe, #7-
araT, Azemae, V2amaT; o siaeta sd¥iee 9o sfaforuex si/ar ey, aedr-afw
Thoreey, fapre-Hie-afET a1 aierdfes-fer-afET (Tuwsm) $r=e arer /e 91 2

F) TETeT-Thet T 3ag
) AT THTT 3 a9

6. fa=[a 91T (91f=F) F1 — aTe, RufFea-aree-ur g a7 Fiee-UrdiaT, THFd Sl JHieT
SY T TR AT ST o1 &

=) fETer-thet TR 3ad
) TIATRST ThTT 399
(2) =T

(i) steriene feafa - gt FY 6 START 6T ST 51 TLE9T et § Hiel il Fea1ad He & [ofg Ta1T
TERAT &, A LT [EHTEIHTT 2l

(ii) SITETAT ST - EATHT FY o STERTTRL THGH FEqTA 6 AET (A8 gl

(iii) ATH-3TT - IOT TATAT | gl HIET Tl ATH-AT FTAT ATA9TF gl GhdT gl ATH-T i AATST ITEHTH
FTEA T THTT I 9T FLAT ¢ 3T TH Tgel | ATATA (AT STTUIT| T AT e T % T,

fafRwtar grer a7 &t T2 5 e o 77 & Aate a9, g Fie T I 1T o F Tgol Hie< ol (20T g &7
T 33T STuaT| adeqor el 7 77 <Aa9 Fie § ATTHaT Fie ST [ ATAHAH Fie § IAqH Fie
T NI T Treqor fag o forg, oot fe =7 a7 %7 38 NI fax, T, SATSwaH 717 T80
10 Tome g, o Rerdsor &r a9 ot et 2
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(iv) ¥IATH T FIAFHH - ATH HAHT H§ GEAeT o
o TAAT-9TX & =,
o U Fie &l ST,
o Fic ¥,

o TforEaT Fit st

(F) fT- 912 & 5= - =8 afeqor & foru, i afdhe § 1S e 981 ST T Unom I TR STTOIM)

o Hedt § 3w sr3eqe gaT §, IAHT A3eYE UF o AT o8 IcUdT A5l FMM| TAFE AR AHA HIaT
o forw, Hiex FT e UH T FF< To! AT

IATH T AT At, 6(2)(iv) § 7T fAfAfae safr g

U H AT Fderd TS ATl Y2 7 LA AT e § FoFar Smr =rfgu) qant |, afs adeqor it
HTex 97 -0 3T STTaT &, 7 ad arediash Seaerd 71 H1 THE0 FHAT 9T g

gTrfie Y2 TIoreeT ATl SaRiae- y=rierd Hiadi & forg, ST2t & (3 H9ad: Unom) T TT I8 ATZS
% | & q1 9 &3 747 AT 8, 81 K (3 Unom) & AT &1 {314 A1 % 919 (FTeesl 3 Fie) &
SATETE AT AT ST AT

(F) TTETHE Tl shl ST — T gy 3T ST FoIT Heah g2 6T St gl

TATATE TThAT & AT TSt T&AT H THTT HIe o TTLTHF TcATIA o o0, g% 3 919 § FohefT forery /e
TR &6 AT 94 T st T Iin T o6 (< 56 1 [l FHAT 91T 2

v qrgAT g AT Hiedd & griiwe qearad & o, a8 S@e T 9=t g 6 Eedt #e AR w
I HIeX AT FoaT T (6(2)(iii) # TLreqor IHhar @)
U ¥ ATer® Feaee HIE a7l Hied HT G0 T /i § 3T W1 A0 T9miy, Jhe Ieqor e

Hiew 77 -0 T STTaT &, 7 ae arediash Heaere JIS H1 THE0 FIAT AT9TF g

(M) e AT - Hiel &f aTolt 2 it TEHhaT ATEATHAN T ATITAT FHIAT gNIT| ~IATH BT H, TAhT T
feried wie 9 it ST AR U:

o Imin, PF=1,;

e Iy, PF=1;

e |y, PF=0.5 3=,
e 10y, PF=1;

e 10y, PF=0.5%;
o Imnax, PF=1;

[ ] |max, PF = 05 Eﬁﬂ'
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FRfoqeh [RTA-Thel FHaee JI AT AT Z-thel Wi & & § ITAN 6T A7 T of7-Thet Hiexl & AT H,
T et o forw fERTer-thet e afveror ferforfera a< stemT-stenT fohaT StTua:

e 101y, PF=1;3

e 10 Iy, PF = 0.5 Z=f3ea.

5 el & FAFe & dFfca® TEE Z1d 5, STH [ Tet-thel HIeL & (o710 ae-Thel e aeTe AT 2-Thel
HieT & &7 § ITIRT U AT a7l HIeT, S (070 T T T HelFd HIS o6 [oIT STeT-31e
3R STTomm)

(FT) Thoreex T S - T FErHaT STETSAT % TLHA & {0 a2 (7)) ST T ITART 7T SIrar 2, av

Tg AT F3 & ot adteror frar ST = & afEes uast Towes siT qERrg 25 oSeue &
A= F1 Fag fEafawiar gy AfAfee 999 & sqeT 2|

TEEOT FT HIET F JIETH & £ S 6l ATAT T FHL 677 STOAT, T2t £ 2 Emin BT, ST 7 6(2)(v) #
EIRIEEEE

HeT F LT SoTT ohl VAT TEEAV SIS & T ToH hl HEAT FHT ITANT Fleh il STTUIMT; TH FHolT 31T
TISTEETha il T2 Hofl o S o ATIE AL Bl ATLTA AT STUIT| TE ATIE (<, AT SATAHAH |

AT AT F THA TN F ATF T2l gET AT
G U Uhel AT Fhd /24 TT AT ST

(v) HTTT - 3T HTex 9% T A48T 901 & (S T 37T 0o €t gl oRITs 5 @ AT T Teq07 o G0
22T &1 2 §), a1 Hiex 1 #her frar o)

(3) TARTATAT | L&A T TETAAd! ® qATad & forg "2 Rafqai - y=nmemar # geamr i
TETAAAT o TATIT o o0 qaef faat sz aw Fufaat areoft 16 i 17 § <4 7 21

AT 16 YLEATAT 3T TATAAAT o6 FeATIA o fory da9 it s 37t agaefiears

AT Ty afaar Tgaefterar
CIECE Unom +2%
gferer &7 araHT 23°C +5°C

SIE S Fnom +05%
AT-FHH Sinusoidal d<2%
THEA ‘*’“"l'r;" q_{q'ﬁa‘f’r 0T B<0.1mT
T FAh T I
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[9TT 11—&vg 3(i)] TTEA T TSI © SAHTLTIO
TAFSTHUTEH ATE Fieg | 0 \V/m <2 V/m
30 kHz - 6 GHz
fRafa & wfa gagasfier IfF AT & T9T0 I ET | + 3,00
ITFLOT o forw g=rere v | wrsti
feafa
Tiet-thet Hiex & o ®er | U1, U2, T93
ERER]
qAT T AFCHFTAT | +5 % and + 5°
qTY F AT F

AT 17 LESATAT 37T TATAAAT  HATAT o TolT TEequTt § A1 sht Rafaat i 3=eht

CESRIREIL

FC T TR Fie T

Juft &, & + 10 %

iy T, T + 10 %

[EEGRECIT

T STERThT TSIl e

Fid ST GTeasT & S 1= Tl FT

AT + 5°

UMY - F

HIH AT HT TTFHAA

(ST

(1) | ATRHAT AT ATATAT 6 LT T HIH ATSHAT ST (< T SATATT

TH ATAGAAT H ST ATHAH AT IS o ATHA-TTT TATT HTATHT o H1L0T g ATAT (¢ H @A a0l

ST &I TS g1 SHU, STANT | A T2 TATAT Fled a7l HIEL #hl ATEq (e & AT ATTHAH A7
Afe & AT I THhAT g1 Tk THY ATAFAH ST T TS AT ATHATT AT il AALTHRAT &, ST S8 TG AAT

T AATAT A AT HIeX THE & (70 I=T €T § qa8 F2T (¢ il SRIT Fadl gl THH L€ TRATAA
Teafaat & iqe U sifeedt Hie & qT9 Al AT T AT AT ATHA g
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TAT, T ATIHRAH SATAT (e T THT AT TIATAT T ATSIOMAT & F STIE & KT AT 2Iaqar
T Agd ATer ATATaTar SIGAT HewT, 6 a7 F0 g1 T91F HIChi 919 et off argf~g® de &
o, Fg Afc aaama 77 g T T & Hehd 1A AILT g, ST UH-gAL &l TE FC 3| THE AT,
A= HIeT Us Thihd SUEhis, Ad: TATE HTATS 6 AT gid ATAT FATeTT THT o 1T THATT HILHT 6
A 98 U T g8 a AEd gl S(Tusil|

7T g7 Mefofa STgmw w3

F) TR THATE il ASCHETA [T ST 9T 3,

@) TET STAT AT HTLhHI T s | TATT OH H [T M el &

M) ST STAA ATAT HTATAT BT A, Te€ TATAT RATAFT 67 HATAT F ToAT § HEH A0 6 H0d g
#¥ ITFArw FATaAT 21,

) TATIAT FA ATAT HTATSA S FHTLRT o6 TATAT 0 AT S Reeq 9 A9 ST ThdT 8, ST o1 qTH
srfAtaraar & foru srferenaw T AT 2T & el AT 7 STANT 3T ST 9dT 8,

AT Fel ATEFHTH AT A (FALST T2 a1 AIAHL, ST ATHT 95% Fadst HHTAAT 6 T 8) FT
FTAT T FT ITART Fileh AT AT HHAT 2

e
|v" boss

v veltags ¥® frequency > unbalance v® harmonic v° temperature
v=pr [FIERg rromess  m ey + T
Y, 4 4 4 4 4 4
EEl
Vbase T4 ATeHaH AT e o

Vvoltage oSt § TSt & forw sima stteshaw e a2 ¢
Vfrequency 3mafxr & forsrar % forg sraerma sfereraw qfe Team= &;
Vunbalance e THAT H§ TG & [T ATATT ATAHAT ¢ TaATT &
Vharmonics g Fée | foerar  forg srama srfarraw [t saama 2;
Vtemperature TTIHTE H TH=dT & {70 SIATa Afeewhay qfe aad19 gl

(2) e arerer & vt s fafore fRufat % sram aw Hg<E i # agEe

(i) T&ta 1
TRTT TN F TR 7 ITTRT Fleh foheft farere #iex wame & forw w3 sifersmaw (i argiera of
AT T AT g1 THTT TLHE0T o TIOTTH ST T ATRAAT GIT AT [Hadr & i (90T 29070d &,

ey F st A ¥ Fro #7719 gifem 2 2
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it fefegeger it e 1 7Lt 919q g, T TR F HASE § T ATAFTH TS TH O FT
STIRT F¥eh AT o0l ST The &

[
ec(@.i) = [(e*(PE,1 ) + S, i*(T) +8e, i2(U) + be,, 1*())

STat:

T HLE /3T gL FHoNT qeh PFp o [0
o &(PFp, I;) Hiex &t ag siaia qfe g & airernt F e, 2 £ 3T eIl "ged PRy T AT

STAT §;
o 06i(T), 065i(U), 06y, ( ) TEXEAT & I AT T ATerHad Afaih Al g,

ST e f AT ST Teh PR IX Yo aivarad feufaat § Aftae T /19 # araHT, Jieest i
AT T FHHT: TIAT FATAT &

(i) 75T 2
STF g 9T ST T e Rftesge sra fafer 951 8, T1 T S1a aTed 1<l & 16 & forg s
eResge™ &1 e AT AT

ST, T () T ITANT Fodeh TLIEAT TILUTTHT o HATSIA F HITH SATTHa J(¢ T i ST Tahell 5

[z z z z ; z
|e” baze 8" freguency g unbalance g harmonic 8" temparaturs
ec=2* | + + + + +
A 3 3 3 3 3 3

& voltagse

STE:
Ebase ATETT ATFHAH AT T H ITH TfEhaw A &, FrEw wome aiteqor@ it 917 stAferaar & e

H ¥@T AT 8;

Bvoltage ATTEST THAAT TLIEAW H YT SATEHaH Ffe f%Fe g, ™EH THTT T il 71T AT ZTAT i 41
EREEIRID S

Errequncy AT TH=AT TLeA0T & 9T srferenaw Fqfe forde g, fSos sware adteqor it 779 st fraar i eame
EREEIRID S

Bunbalance FETAT TSRIAT T H ITH ATAFHaH Ffe forde g, ™EH THIE TLeA dhf 71T A T2qar &

&I | T@T T 8;
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harmonics BTATTH® THHIAT TLEAT § TTH sttershaw Ffe fove g, ™ras Tame 9reqvr 7 719 st fsraar &
ST | TG AT &;

temperature ATTHTA THETT T § TTH stfershaw e fwe §, s e ateror &t 919 srfafeaar =
ST | TET 1T 2

fooqur (2): T AT F T TeF o H AT Fr AATSaar i enfAer AT ST =AU wfE U g w oA
FTT g 3T T AHT 8, TATAY Ivg &l AHTeq AT T FAaeolt & €9 § qgl AT AT G T;
I SN & | ST ST AT 0

fooqur (3). 5k AT § ANTETT I AT T2 Hl AT ST THaT g AT ITH FHF T FH T AT g1
aﬁ%‘-\r: €base, E¥requency, Etemperature #q Eoltage-

UL AT | ATE IrA = S aiaeft araem= f9=ar & $1= qgaadl & Hied gerhar 98 924 a1d
THTET T AIEATd Agl RAT 797 3, e ITeh fRurfaat ® =vg wisar T o ahar €
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AT - G’
ECIRIEICE]
(T =)

(1) T8 ATIG=AT F2 At o o0 FFheT T Feeh AATIT ST THeadT & a9 It dqad aq7dT &,
S o
) ATHHTS qleesT,;
q) ATHHT AT,
) et I,
o) A AT THT & AT FT FqW;
) TS Alees | AT & &3
) ST TaTg sl [T T TATAAT|

g1 & o 2o uw fawa @ dateaa fAfafde smemd ot afeafea g1 et s&:
B) A= e,
) AT ZEThHE ST AT
g off e 39 A 2 T, T srfereaw e s Seetaa i frerarstt g ARt e smar g,
TSI FXE T AT /AT ATTHAH Fi T SALTAA e o6 A1 T ATATT HH AT ITANT AT
Sfaw ATl * forT Agaqut g, Fith IfT e Fie At a9 oo #3e ¥ FH Ygar §, af =°
TTEeh! T TSI ATIE IS FATSHT T GTHAT HIAT T2 THaT gl A and fax & TF JT0HT 18 F A ST
GETES

ATt 18 Fifed Fie HaTa
e 3T fnax 3 AT AT e 3T fnax F 3T HIT
(SRIREY (TFTR)
freT FaT9T T T T
HTAS 4 AT9: 0.125, 0.25, 0.5, AT 4 |1 0.75, 1.5, 2.5,
Ay FaTerT 1,2, 3. 4,5

HTF /max #1912 10, 20, 40, 60, 80,  |37F /fmax HT1:30, 50, 160
100, 120, 200, 320
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I SR & qTeaq §

EmEND]
HTFH 4 |TA: 0.05, 0.1, 0.25 I ke AT 0.125
HTHE fnax A9 1.2, 1.5, 2, 2.4, 3, 4,
6,7.5,10, 20 AT Jmax AT 3.75, 5

TeoouT 1 TERHT & TATord Hiel Sl HISET o1, Fie STARIHT sl HIS[ET Lo & A% gl ATgul

feoqor 2. stferg=aT sfesha® Sq=T o LATH FE I AT hnax T A AT FAGH a1 @A f2d FdT 21
Tv2 Oof WAT AT Feg T & Arel oty Y g R wivt ax arenfia @ = # Bk O G
STT |haT gl

(i) TEFAT 3 FT =TI

fred F 92 YaTg & ATTd TR (e qerdh Kl T ITAN AT ST ATRT, qTlh AT df AT

AT o ATTHF TATT T HF (HAT AT Foh| TGl Sl T STANT HF g, TT a1 % Hie T Ihd 3l 9Fd o,
Tohe 3 Soll STHRT ATl ATHAT H IF a1 S aTel HIEX HT ITIRT AT ST ATM8 Ul

SATERTET HIeT Fraerd HIE & oI e HT FErhar ara e it Fervqre ¥ w=aa= g, aomy, fe i
TITATSAT o THATE T TATHT LA il ATAITFRAT BT AT &, AT T & IF a9 SSa 7ol HIeL & [T,
I HTHAT § @i [IE &l FHETAr /AT Alehsl Fie i HHT ol SAqigd gy gil Tg G99 § o AT
fRufaart # fre Y fAeroarett w1 et Hiew fe, T dex £ e 7 sferw 21, o =7 F 37 aérawar
UY; TETAT, TH THTL F HeFT HIS o STANT [ ST HLAT 39T gl qhdT 2l

(ii) =% SfereE=AT & efiw aivAtea 7 o v T

Tg ATAAT haet Tare[d Hiex Sl TEITT ATASATT ATEAT FT AU FLd T A0 g AT SHAT THH
T, HIH AT Agl 8, S8 1

) SUHAHT I,

) farga & qaT oY T qeeT;

) HATE STErhiel i GLEAT T AT TROTHT T ST T T




[T [1—&vE 3(i)] AT T ST © AHTETLOT 83

‘FYTY — ;. FITAT TATIT TZ AT 1 e

1 TEaTastr e AfREer &1 Frguor s fFrea #1 g (vE)

ST
A TThaT, ST AT FFeaaT T [Heiwor & e @y gl

T@-9rd:

Tg TTehaT AT I o TATHHTAT % FEarasii 92 e gl

AAITFHATSA o SATHTL, TH IEATAT HT G TATH gHAT AT
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MINISTRY OF CONSUMER AFFAIRS, FOOD AND PUBLIC DISTRIBUTION
(Department of Consumer Affairs)
NOTIFICATION
New Delhi, the 15th September, 2026

GSR. 809(E).—In exercise of the powers conferred by sub-section (1) read with
clauses (c), (f), (h), (i) and (s) of sub-section (2) of section 52 of the Legal Metrology Act
2009, (1 of 2010), the Central Government hereby makes the following rules, namely:-

1. Short title and commencement.— (1) These rules may be called the Legal Metrology
(General) Fifth Amendment Rules, 2026.

(2) They shall come into force after one hundred and eighty days from the date of publication
in the Official Gazette.

2. In the Legal Metrology (General) Rules, 2011, in the Eighth Schedule, after Part XIII, the
following Part shall be inserted, namely:—

“PART XIV

ACTIVE ELECTRICAL ENERGY METERS

Part 1: Metrological and technical requirements

1. Definitions of meters and their constituents:- (1) Electricity meter.— Instrument
intended to measure electrical energy continuously by integrating power with respect to time
and to store the result

Explanation. continuously may also cover meters with a sampling rate sufficiently high to fulfill
the requirements of this Part;

(2) Interval meter.— means an electricity meter which displays and stores the result as
measured in predetermined time intervals;

(3) Prepayment meter.— means an electricity meter intended to allow electrical energy to be
delivered up to a predetermined amount

Note 1: Such a meter measures energy continuously and stores and displays the measured
energy;

(4) Multi-tariff meter, multi-rate meter.— means an electricity meter intended to measure
and display electrical energy where energy will have more than one tariff rate
Note: The tariff rate may be determined by time, load or some other quantity;

(5) Direct connected meter.— means meter intended for use by direct connection to the
circuit(s) being measured, without the use of external device(s) such as instrument
transformer(s);
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(6) Transformer operated meter.— means meter intended for use with one or more external
instrument transformers;

(7) Electromechanical meter.— means meter in which currents in fixed coils react with the
currents induced in the conducting moving element, generally (a) disk(s), which causes their
movement proportional to the energy to be measured;

(8) Static meter.— means a meter in which current and voltage act on solid state (electronic)
elements to produce an output proportional to the energy to be measured;

(9) Measuring element.— Part of the meter that transforms a current and a voltage into a
signal proportional to the power and/or energy

Note : A measuring element can be based on an electromagnetic, electrical or an electronic
principle;

(10) Current circuit.— Internal connections of the meter and part of the measuring element
through which flows the current of the circuit to which the meter is connected;

(11) Voltage circuit.— Internal connections of the meter, part of the measuring element and,
in the case of static meters, part of the power supply, supplied with the voltage of the circuit to
which the meter is connected;

(12) Indicating device (display).— means part of the meter that displays the measurement
results either continuously or on demand;

Note: An indicating device may also be used to display other relevant information.

(13) Register.— means part of the meter that stores the measured values.
Note: The register may be an electromechanical device or an electronic device and may be

integral to the indicating device;

(14) Primary rated register(For transformer operated meters).— means Register where
the scale factor(s) due to the used instrument transformer(s) is considered such that the
measured energy on the primary side of the instrument transformer(s) is indicated;

(15) Register multiplier.— means constant with which the register reading shall be multiplied
to obtain the value of the metered energy;

(16) Meter constant.— means value expressing the relation between the energy registered by
the meter and the corresponding value of the test output;

(17) Test output.— means device which can be used for testing the meter, providing pulses
or the means to provide pulses corresponding to the energy measured by the meter;

(18) Adjustment device.— means device or function incorporated in the meter that allows the
error curve to be shifted with a view to bringing errors (of indication) within the maximum
permissible errors;

(19) Ancillary device.— means device intended to perform a particular function, directly
involved in elaborating, transmitting or displaying measurement results
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Note. An ancillary device is not part of the basic metrology function of a meter; and
(20) Sub-assembly.— means part of a device having a recognizable function of its own.
2. Metrological characteristics:— The following characteristics are as follows, hamely:—

(1) Current (I) .— Value of the electrical current flowing through the meter

Explanation The term current in this Part indicates r.m.s. (root mean square) values unless
otherwise specified.

(2) Starting current (Ist) .— Lowest value of current specified by the manufacturer at which
the meter should register electrical energy at unity power factor and, for poly-phase meters,
with balanced load.

(3) Minimum current (Imin) .— Lowest value of current at which the meter is specified by the
manufacturer to meet the accuracy requirements.

(4) Transitional current (&) .— Value of current at and above which the meter is specified
by the manufacturer to lie within the smallest maximum permissible error corresponding to the
accuracy class of the meter.

(5) Maximum current (Imax) .— Highest value of current at which the meter is specified by
the manufacturer to meet the accuracy requirements.

(6) Voltage (V) .— Value of the electrical voltage supplied to the meter
Note: The term “voltage” in this Part indicates r.m.s. (root mean square) values unless otherwise
specified.

(7) Nominal voltage (Unom) .— Voltage specified by the manufacturer for normal operation of
the meter

Note: Meters designed for operation across a range of voltages may have several nominal
voltage values.

(8) Frequency (1) .— Frequency of the voltage (and current) supplied to the meter.

(9) Nominal frequency (fom) .— Frequency of the voltage (and current) specified by the
manufacturer for normal operation of the meter.

(10) Harmonic.— Part of a signal that has a frequency that is an integer multiple of the
fundamental frequency of the signal
Note: The fundamental frequency is generally the nominal frequency (/om).

(11) Sub-harmonic.— Frequency that is an integer fraction of the fundamental frequency of
the signal, that is, 1/n times the fundamental frequency, where nis an integer greater than 1.

(12) Harmonic number.— An integer number used to identify a harmonic
Note : The harmonic number is the ratio of the frequency of a harmonic to the fundamental

frequency of the signal.
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(13) Distortion factor (d) .— Ratio of the r.m.s. value of the harmonic content to the r.m.s.
value of the fundamental term
Note 1: The harmonic content is obtained e.g. by subtracting from a non-sinusoidal alternating

quantity its fundamental term.
Note 2: The distortion factor is usually expressed as a percentage. It is equivalent to THD, total
harmonic distortion.

(14) Power factor (PF) .— Ratio of the active power to the apparent power
Note: At sinusoidal and either one-phase or symmetrical three-phase conditions, the power

factor = cos @ = the cosine of the phase difference @ between voltage U and current L.

(15) Active power.— Rate at which energy is transported
Note: In an electrical system active power is measured as the time mean of the instantaneous

power, which is calculated at each instant as the product of voltage and current:

p(t) =u(t)-i(t)
where:
u is the instantaneous voltage,

i is the instantaneous current,

p is the instantaneous power.

At sinusoidal conditions active power is the product of the r.m.s. values of current and voltage
and the cosine of the phase angle between them, calculated for each phase. It is usually
expressed in kW:

P=U rm.s ‘Irms - CcOS O.

(16) Active energy.— Active power integrated over time
Note 1: E(T) = J, p(£).d t = [T u(t).i(t)dt

where:
E'is the active energy. Other symbols are as defined in 2(2)(15)

Note 2: Active energy is usually expressed in kWh or MWh. Refer to 3(1) for requirements on
units of measurement.

(17) Relative error of indication.— Indication minus reference quantity value, divided by the
reference quantity value

Note 1: The relative error is usually expressed as a percentage of the reference quantity value.
(18) Maximum permissible error mpe.— Extreme value of measurement error, with respect to a
known reference quantity value, permitted by specifications or regulations for a given

measurement, measuring instrument or measuring system

Note 1: Usually, the term “"maximum permissible errors” or “limits of errors” is used where there
are two extreme values.

Note 2: The term “tolerance” should not be used to designate “maximum permissible error”
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Note 3. In this Part, the maximum permissible error is a combination of the base maximum
permissible error and the maximum permissible error shift as described in Annex A.

Note 4 : For the application of this Part, “specifications or regulations” means: the provisions
contained in this Part and the terms “measuring instrument” and “measuring system” mean:
electricity meter.

(19) Base maximum permissible error mpe.— Extreme value of the error of indication of a meter,
permitted by this Notification , when the current and power factor are varied within the
intervals given by the rated operating conditions, and when the meter is otherwise operated at
reference conditions

Note: In this Part the maximum permissible error is a combination of the base maximum
permissible error and the maximum permissible error shift as described in Annex A.

(20) Maximum permissible error shift.— Extreme value of the change in error of indication of a
meter, permitted by this Notification, when a single influence factor is taken from its value at
reference conditions and varied within the rated operating conditions

Note 1: For each influence factor there is one corresponding maximum permissible error shift.

Note 2: In this Notification, the maximum permissible error is a combination of the base
maximum permissible error and the maximum permissible error shift as described in Annex A.

(21) Intrinsic error.— Error of a measuring instrument, determined under reference conditions.

(22) Initial intrinsic error.— the intrinsic error of a measuring instrument as determined prior to
performance tests and durability evaluations.

(23) Influence quantity.— Quantity that, in a direct measurement, does not affect the quantity
that is actually measured, but affects the relation between the indication and the measurement
result

Note 1: The concept of influence quantity is understood to include values associated with
measurement standards, reference materials and reference data upon which the result of a
measurement may depend, as well as phenomena such as short-term measuring instrument
fluctuations and quantities such as ambient temperature, barometric pressure and humidity.

(24) Influence factor.— Influence quantity having a value which ranges within the rated operating
conditions of a measuring instrument

(25) Disturbance.— Influence quantity having a value within the limits specified in this
Notification, but outside the specified rated operating conditions of a measuring instrument

Note: An influence quantity is a disturbance if the rated operating conditions for that influence
quantity are not specified.

(26) Rated operating condition.— Operating condition that must be fulfilled during measurement
in order that a measuring instrument or measuring system perform as designed
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Note 1: Rated operating conditions generally specify intervals of values for a quantity being
measured and for any influence quantity.

Note 2: For the application of this Notification, the terms “measuring instrument” and “measuring
system” mean: electricity meter.

(27) Reference condition.— Operating condition prescribed for evaluating the performance of a
measuring instrument or measuring system or for comparison of measurement results

Note 1: Reference operating conditions specify intervals of values of the measured and of the
influence quantities.

Note 2: For the application of this Notification, the terms “measuring instrument” and “measuring
system” mean: electricity meter.

(28) Accuracy class.— Class of measuring instruments or measuring systems that meet stated
metrological requirements that are intended to keep measurement errors or instrumental
measurement uncertainties within specified limits under specified operating conditions

Note: In this Notification, the stated metrological requirements for accuracy class include
permissible responses to disturbances.

(29) Durability.— Ability of the measuring instrument to maintain its performance characteristics
over a period of use.

(30) Fault.— Difference between the error of indication and the intrinsic error of a measuring
instrument

Note 1: Principally, a fault is the result of an undesired change of data contained in or flowing
through a measuring instrument.

Note 2: From the definition it follows that a "fault" is a numerical value which is expressed either
in @ unit of measurement or as a relative value, for instance as a percentage.

Note 3: In this Notification, the above definition does not apply to the term ‘earth fault’, in which
the word *fault’” has its usual dictionary meaning.

(31) Significant fault.— Fault exceeding the applicable fault limit value

Note: The following are also considered to be significant faults:

e a change larger than the critical change value (see 3(3)(vi)(b)) has occurred in the
measurement registers due to disturbances;
¢ the functionality of the meter has become impaired.

(32) Checking facility.— Facility that is incorporated in a measuring instrument and which enables
significant faults to be detected and acted upon
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Note 1: “Acted upon” refers to any adequate response by the measuring instrument (luminous
signal, acoustic signal, prevention of the measurement process, etc.).

Note 2: For the application of this Notification, the term “measuring instrument” means:
electricity meter and the action following the detection of a significant fault should be either to
stop measuring and record the time and duration of the stop, or record the time and duration
of the fault and the amount of energy measured during the fault.

Note 3. Faults that are detected and acted upon by means of a checking facility shall not be
considered as significant faults.

(33) Primary register.— Register that is subject to the requirements of this Notification

(34) Bi-directional (energy) flow.— Capability of the meter to measure energy flow in both
directions (positive and negative).

(35) Positive-direction only (energy) flow.— Capability of the meter to measure energy flow in
only one direction (positive direction).

(36) Uni-directional (energy) flow.— Capability of the meter to measure energy flow regardless
of the direction of energy flow.

(37) Positive (energy) flow.— Direction of energy flow towards the consumer.

(38) Negative (energy) flow (for bi-directional and uni-directional meters) .— Direction of energy
flow opposite to positive

Note: For positive-direction only, the opposite direction is termed reverse energy flow [see
2(39)].

(39) Reverse (energy) flow (for positive-direction only meters) .— Direction of flow in the
opposite direction to positive.

(40) Legally relevant.— Attribute of a part of a measuring instrument, device or software subject
to legal control.

3. Metrological requirements.— (1) Units of measurement,— The units of measurement for
active electrical energy shall be one of the following units: Wh, kWh, MWh, GWh.

(2) Rated operating conditions.— Rated operating conditions are specified in Table 1.

Table 1 Rated operating conditions

Condition or Values, ranges
influence quality
Frequency from £ 2 % where froom is to be specified by the manufacturer.

If the manufacturer specifies more than one nominal frequency,
the rated operating conditions shall be the combination of all
fnom £ 2 % intervals.

Voltage Unom £ 10 % where Unom is to be specified by the manufacturer.
Meters designed to operate across a range of voltages shall have




[T 1I—ETE 3(i)] T T TSI & STETETT 93
applicable Unom values specified by the manufacturer. If the
manufacturer specifies more than one nominal voltage the rated
operating conditions shall be the combination of all Unom £ 10 %
intervals.

Current Ist to Imax

Imax, Itr, Imin @nd Is are to be specified by the manufacturer in
accordance with the following:

Direction Accuracy class

connected A B C D
Imax/Itr Z 50 Z 50 Z 50 Z 50
Imax/Imin = 100 = 125 > 250 = 250
Imax/Tst > 1000 > 1250 > 150 > 1250
Transformer- Accuracy class

operated A B C D
Imax/Itr > 24 > 24 > 24 24
Imax/Imin = 60 > 1200 > 120 > 120
Imax/Ist > 480 > 600 > 1200 > 1200

Note ). 260 for class B transformer operated electromechanical
meters.

Power factor

From 0.5 inductive to 1 to 0.8 capacitive, except for classes C
and D where the operating range is from 0.5 inductive to 1 to 0.5
capacitive.

For bi-directional meters the power factor range limits are valid
in both directions.

Temperature

From lower temperature limit to upper temperature limit as
specified by manufacturer.

The manufacturer shall specify the lower temperature limit from
the values: -55 °C, —40 °C, -25 °C, —10 °C, +5 ©°C.

The manufacturer shall specify the upper temperature limit from
the values: +30 °C, +40 °C, +55 °C, +70 °C,

Humidity and
water

With respect to humidity, the manufacturer shall specify the
environment class for which the instrument is intended:

H1: enclosed locations where the instruments are not subjected
to condensed water, precipitation, or ice formations,

H2: enclosed locations where the instruments may be subjected
to condensed water, to water from sources other than rain and
to ice formations,

H3: open locations with average climatic conditions.

Connection
modes

The manufacturer shall specify whether the meter is intended for
direct connection, connection through current transformers or
through current and voltage transformers.

The manufacturer shall specify the connection mode(s), the
number of measurement elements of the meter and the number
of phases of the electric system for which the meter is intended.
A meter in accordance with this Notification may be (but is not
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limited to) one or more of the following:
Description
single-phase two-wire, 1 element
single-phase three-wire, 1 element (applicable only for
balanced and symmetrical voltages
single-phase three-wire, 2-element
three-phase four-wire 3-element
three-phase three-wire 2-element (applicable only in cases
where leakage currents can be ruled out)
two-phase three-wire 2-element (intended for operation on
two phases of a three-phase service. Can also be a three-
phase meter operated as two-phase three-wire)
The manufacturer may specify alternative connection modes for
poly-phase meters. These alternative connection mode(s) shall
also be part(s) of the operating conditions.

Tilt Mounting position as specified by the manufacturer £ 3 degrees.
If no mounting position is given, any mounting position is
allowed.

Harmonics The voltage and current shall be allowed to deviate from the

sinusoidal form, as given by the requirements in 3(3)(v), Table 4
“Harmonics in voltage and current circuits”.

Load balance The load balance shall be allowed to vary from fully balanced
conditions to current in only one current circuit for poly-phase
meters and for single-phase 3-wire meters.

Note: Certain values for various rated operating conditions are specified (See Annex

B).

(3) Accuracy requirements.—

(i) General.— The manufacturer shall specify the accuracy class of the meter to be one of A, B,
CorD.

Note: Class B is the lowest accuracy class allowed for large consumers, i.e. where
consumption exceeds 5000 kWh/year.

The meter shall be designed and manufactured such that its error does not exceed the
maximum permissible error for the specified class under rated operating conditions.

The meter shall be designed and manufactured such that, when exposed to disturbances,
significant faults do not occur.

A fault is not considered a significant fault if it is detected and acted upon by means of a
checking facility. The meter shall clearly indicate if such an event has occurred [2(31) and
2(32)].

Note: The indication could take the form of a light flashing in the event of a fault.

(ii) Direction of energy flow.— Where a manufacturer has specified that a meter shall be capable
of bidirectional energy flow, the meter shall correctly handle both positive and negative mean
energy flow and the meter shall fulfil the requirement of this Notification for energy flow in both
directions. The polarity of energy flow shall be defined by the manufacturer’s connection
instructions for the meter. Mean energy flow refers to the active power integrated over at least
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one cycle of the nominal frequency.
A meter shall fall into at least one of the following categories:

¢ single-register, bi-directional,
where the meter is specified as capable of measuring both positive and negative mean energy
flow, and where the net result will be placed in a single register;

e two-register, bi-directional,
where the meter is specified as capable of measuring both positive and negative mean energy
flow, as defined by the connection of the meter, and where the positive result and negative
result are placed in different registers;

e single-register, positive direction only,
where the meter is specified as capable of measuring and registering only positive mean energy
flow. It may inherently, by its design, register only positive mean energy flow or it may be
equipped with a reverse running detent;

e single-register, uni-directional,
where the meter is specified as capable of measuring and registering the absolute value of the
mean energy flow. Normally such a meter will register all energy as consumed energy
independent of the true direction of the energy flow or of how the meter is connected.
For bi-directional meters, energy registration shall occur in the correct register when the
direction of flow changes.

Note 1: The terms “single-register” and “two-register” in the list above refer to the basic energy
register(s) only. A meter may have other registers, e.g. for storage of tariff and/or phase
information.

Note 2: If necessary, Director (Legal Metrology) in consultation with Central Electricity Authority
or any other organization authorised by Government may determine what meter types and
calculation methods are appropriate.

(iii) Base maximum permissible errors.— The intrinsic error (expressed in percent) shall be within
the base maximum permissible error stated in Table 2 when the current and power factor are
varied within the limits given by Table 2 (operating range), and when the meter is otherwise
operated at reference conditions.

Table 2 Base maximum permissible errors and no load requirements

Quantity Base maximum permissible errors (%) for meters
class
Current / Power Factor A B C D
L <7 < Ihax Unlty + 2.0 +£1.0 + 0.5 + 0.2
0.5 inductiveto1to | £ 2.5 + 1.5 + 0.6 + 0.3
0.8 capacitive ()
Inin £I< k| Unity + 2.5 +1.5 = 1.0 + 0.4
0.5 inductiveto1to | £ 2.5 + 1.8 + 1.0 + 0.5
0.8 capacitive
Lt <1< Iin Unity + 2.5 Imin/I | £ 1.5 Imin/I | £ 1.0"Imin/I + 0.4 Imin/I
() The power factor requirement is from 0.5 inductive to 1 to 0.5 capacitive
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Note: The combined maximum permissible error (CMPE) and the combined maximum error
(CME) resulting from the type evaluation can be calculated as presented in Annex A (1) and
Annex A (2).

(iv) No load.— No significant energy shall be registered under conditions of no load (refer to
clause 6(2)(iv) for the test procedure).
Note: The meter is always allowed to stop for currents below ;.

(v) Allowed effects of influence quantities.— The temperature coefficient of the meter shall fulfill
the requirements of Table 3 when the meter is otherwise operated at reference conditions.

Table 3 Limits for temperature coefficient of error

Influence quantity Power fact{ Limits for temperature coefficient (%/K) for

meters of class

A B C D (1)
Temperature coefficient| 1 + 0.1 +0.05 |+£0.03 |+£0.01
(%/K), over any interval,| 0.5 + 0.15 +0.07 |+0.05 |£0.02
within the temperature range, | inductive

which is not less than 15K and
not greater than 23K, for
current & <7 <Inax

(1) These values are doubled below —10 °C.

When the load current and power factor are held constant at a point within the rated operating
range with the meter otherwise operated at reference conditions, and when any single influence
quantity is varied from its value at reference conditions to its extreme values defined in Table
4, the variation of error shall be such that the additional percentage error is within the
corresponding limit of error shift stated in Table 4. The meter shall continue to function after
the completion of each of these tests.

Table 4 Limit of error shift due to influence quantities

Influence quantity Value Test clause Value of Power factor |Limit of error shift (%) for meters of
current class
A B C D
Self-heating Continuous current at 6(2)(ii) Imax 1,05 +1 +0.5 +025 0.1
Imax inductive
Load balance® Current in only one 6(3)(iii) Iy <I<Imax [1 +150 1.0 +0.7 + 0.3
current circuit 0.5 inductive 2.5 15 +1 +0.5
Voltage variation® Unom £10 % 6(3)(iv) le <I<Imax |1 +1.09 k07 £02 [£0.1
0.5 inductive 1.5 +1.0 =04 +0.2
Frequency variation from 2 % 6(3)(v) ly<I<Imax |1 +0.8 +0.5 + 0.2 +0.1
0.5 inductive 1.0 + 0.7 +0.2 +0.1
Harmonics in voltage and | dis0-40%1,0-5% | 6(3)(vi) le <I<Imax |1 +1.09 0.6 +03 [£0.2
current circuits u®
Tilt < 3 degrees 6(3)(vii) Iy <I<Imax |1 +15 +0.5 + 0.4 n/a
Severe voltage variations | 0.8 Unom <U < 0.9 Uyom; 6(3)(viii) 10 Iy 1 +1.009 1 +06 [£0.3
1.1 Upom < U <1.15 Unom
U < 0.8 Unom +10 to —100
One or two phases One or two phases 6(3)(ix) 10 Iy 1 +4 + 2 +1 + 0.5
interrupted © Removed
Sub-harmonics in the AC | Current signal of equal 6(3)(x) 10 Iy 1 + 3 +1.5 +0.75 05
current circuit power with sub-
harmonics present
Harmonics in the AC Phase-fired at 6(3)(xi) 10 Iy 1 + 1 + 0.8 + 0.5 + 0.4
current circuit 90 degrees
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Reversed phase sequence | Any two phases 6(3)(xii) 10 Iy 1 + 1.5 + 1.5 +0.1 + 0.05
interchanged

Continuous (DC) 200 mT at 30 mm from 6(3)(xiii) 10 Iy 1 + 3 +1.5 +0.75 05

magnetic induction of core surface 9

external origin @9

Magnetic field (AC, 400 A/m 6(3)(xiv) 10 Iy, Imax 1 + 2.5 + 1.3 + 0.5 +0.25

power frequency) of
external origin.

Radiated, RF, f =80 to 6000 MHz, 6(3)(xv)(a) 10 Iy 1 + 3 2 1 1
electromagnetic Fields Field strength <10 V/m
Conducted disturbances, f=10.15 to 80 MHz, 6(3)(xv)(b) 10 Iy 1 + 3 + 2 +1 +1
induced by radio Amplitude <10 V
frequency fields
DC in the AC current Sinusoidal current, 6(3)(xvi) mex/\2 1 + 6 *3 =15 1
circuit ® twice amplitude, half-
wave rectified; |
Slmax/V2
High-order harmonics Superimposed: 0.02 6(3)(xvii) Itr 1 +1 +1 +05 (05
Unom; 0.1 lr; 15 from to
40 foom

@ Only for poly-phase and single phase 3-wire meters.
@ The error shift may exceed the value specified in the table provided the error is within +2.5 %.
© For poly-phase meters the requirement is for symmetrical voltage variations.

@ As long as the r.m.s. current is not higher than Ine and the peak value of the current is not higher than 1.41-lmax.
Furthermore, the amplitude of individual harmonic components shall not exceed (11 / h) for current and (0.12 - Uy / h) for
voltage, where h is the harmonic order.

® In the case of electromechanical meters, the error shift may exceed the value specified in the table provided the error
is within + 3.0 %.

© Only for poly-phase meters. Two phases interrupted is only for those connection modes where a missing phase means
that energy can be delivered. This requirement applies only to fault conditions of the network, not for an alternative
connection mode. A poly-phase meter which is powered from only one of its phases shall not have the voltage of that
phase interrupted for the purposes of this test.

(™ Direct or indirect, conducted disturbances induced by radio-frequency fields.

® Only for direct connected meters.
© For class A, electromechanical meters, the requirement is not applicable below 10 Iy.

19 Manufacturers may additionally include an alarm upon detection of a continuous (DC) magnetic induction of greater
than 200 mT.

(D For electromechanical meters, this value is doubled.

(vi) Allowed effects of disturbances,—

(@) General.— The meter shall withstand disturbances which may be encountered under
conditions of normal use; as stated in 3.3.1, no significant fault shall occur for any of the
disturbances listed in Table 5.

(b) Disturbances.— An error shift larger than that prescribed in Table 5 constitutes a significant
fault. If a meter is operated under the conditions outlined in Table 5 and no current is applied,
a change in the registers or pulses of the test output shall not be considered as a significant
fault if the change in the registers or equivalent energy of the test output, expressed in kWh, is
less than m -U nom -Jmax -10 ~6 (critical change value), where m is the number of measuring
elements, Unhom is expressed in volts and max is expressed in amperes.
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Table 5 Disturbances

Disturbance Test Clause |Level of Allowed Limit of error shift (%) for
quantity disturbance effects meters of class
A B C D
Magnetic field 6(4)(ii) 1000 A/m, 3 s | No - - - -
(AC, power significant
frequency) of fault
external origin.
Electrostatic 6(4)(iii) 8 kV contact | No - - - -
Discharges discharge; 15 | significant
kV air fault
discharge.
Fast transients 6(4)(iv) Voltage and 6.0 4.0 2.0 1.0
current
circuits: 4 kV;
Auxiliary
circuits: 2 kV.
Voltage dips 6(4)(v) Test a: 30 %, | No - - - -
0.5 cycles significant
Test b: 60 %, | fault
1 cycle Test c:
60 %, 25/30
cycles )
Voltage 6(4)(v) 0 %, 250/300 - - - -
interruptions cycles ¥
Radiated, RF, 6(4)(vi) f=80to No - - - -
electromagnetic 6000 MHz, 30 | significant
fields V/m, fault
amplitude
modulated,
without
current.
Surges on AC 6(4)(vii) Voltage No - - - -
mains power lines circuits: 2 kV | significant
line to line, 4 | fault.
kV line to
earth;
Auxiliary
circuits: 1 kV
line to ling, 2
kV line to
earth.
Damped 6(4)(viii) Voltage No 3.0 2.0 2.0 1.0
oscillatory waves circuits: significant
immunity test(® Common fault. The
mode 2.5 kV, | function of
differential the meter
mode 1.0 kV. | shall not be
perturbed.




[T 1I—ETE 3(i)] T T TSI & STETETT 99
Short-time over | 6(4)(ix) Direct No Transformation operated
current connected significant | 1.0 0.5 [0.05 |0.05

meters: fault. Direct connected
30" Jmax; No damage |1.5 |1.5 |0.05 0.05
Transformer- | shall occur.
operated
meters:
20'.[max.
Impulse voltage | 6(4)(x) 3 kV (=100 No - - - -
V); significant
6 kV (=150 V) | fault.
; No damage
10 kV (=300 | shall meter
V) ;
12 kV (<600
V).
Earth fault® 6(4)(xi) Earth faultin | No 1.0 |[0.7 |03 0.1
one phase significant
fault.
No damage
shall and
operate
correctly.
Operation of 6(4)(xii) Ancillary No 1/3 base mpe 2
ancillary devices devices significant base
operated with | fault. mpe
I = Iwin and
-[max
Vibration 6(4)(xiii)(@) |Vibration in No 1/3 base mpe 2
three mutually | significant base
perpendicular | fault. mpe
axes Function of
the meter
shall not be
impaired.
Shock 6(4)(xiii)(b) [Pulse shape: | No 1/3 base mpe )
Half-sine, significant base
Peak fault. mpe
acceleration:
300 ms?,
Pulse
duration: 18
ms
Protection against| 6(4)(xiv) 0.76 No - - - -
solar radiation W-m2-nm at | alteration in
340 nm, with | appearance
cycling rig for | or
66 days impairment
in
functionality,
metrological
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properties
and sealing.

Protection against| 6(4)(xv) IP 5x, No - - - -

ingress of dust category 2 interference
enclosure with correct

operation or
impairment
of safety,
including
tracking
along
creepage
distances.

Dry heat 6(4)(xvi)(a) |One standard | No 1/3 base mpe )
temperature | significant base
higher than fault. mpe
upper
specified
temperature
limit, 2 h

Cold 6(4)(xvi)(b) |One standard | No 1/3 base mpe 2
temperature | significant base
lower than fault mpe
lower
specified
temperature
limit, 2 h

Damp Heat 6(4)(xvi)(c), H1: 30 °C, 85 | No +0.2 | £0.1 | £0.05 | £0.05

6(4)(xvi)(d) |%; H2: Cyclic | significant
25°C, 95 % | fault.
to 40 °C, 93 No evidence
%; H3: Cyclic | of any
25°C, 95 % | mechanical
to 55 °C, 93 | damage or
%. corrosion.

Water 6(4)(xvi)(e) H3 only, 0.07 | No - - - -
L/min (per significant
nozzle), 0 ° fault.
and 180 °, 10 | No evidence
min of any

mechanical
damage or
corrosion.

Durability 6(4)(xvii)  |High current | No 1/3 base mpe 2
and/or significant base
temperature | fault. mpe
for a
Sustained
period of time
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(1) Only for transformer operated meters.

(2) Only for three-phase four-wire transformer-operated meters intended for use in networks
equipped with earth fault neutralizers

(3) These values are for 50 Hz / 60 Hz respectively

If no significant fault occurs during the appropriate tests described in Part 2 of this Notification,
the meter is presumed to comply with the requirements of this sub-clause.

(4) Requirements for interval and multi-tariff meters.— Interval meters shall be able to measure
and store data relevant for billing. The minimum storage period for this data shall be determined
by Central Electricity Authority or any other organisation authorised by the Government. For
interval meters, the summation of interval data shall equate to the cumulative register value
over the same period.

For multi-tariff meters, only a single register (in addition to the cumulative register) shall be
active at any time. The summation of values recorded in each multi-tariff register shall equate
to the value recorded in the cumulative register.

(5) Meter markings.— The following information must be marked on every meter:
e Manufacturer

Unom

-[max

L

-[m/'n

Approval mark(s)

Serial number

Number of phases

Number of wires

Register multiplier (if other than unity)

Meter constant(s)

Year of manufacture

Accuracy class

Directionality of energy flow if the meter is bidirectional or unidirectional. No marking is

required if the meter is capable only of positive direction energy flow.

e Meter type

e Temperature range

¢ Humidity and water protection information

e Impulse voltage protection information

e fom

¢ The connection mode(s) for which the meter is specified

e Connection terminals uniquely identified to distinguish between terminals.

The markings shall be indelible, distinct and legible from outside the meter. The markings of
meters intended for outdoor locations shall withstand solar radiation. Multiple values of Uhom and
fhom may be marked if so specified by the manufacturer.

If the serial number is affixed to dismountable parts, the serial number shall also be provided in
a position where it is not readily disassociated from parts determining the metrological
characteristics.



102 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

Symbols or their equivalent may be used where appropriate.
(6) Protection of metrological properties.—
(i) General

(a) Electricity meters shall be provided with the means to protect their metrological properties.
Only the authorized persons shall be allowed to access for software protection (iii), parameter
protection (iv) and checking facility event record (ix).

(b) All means to protect the metrological properties of an electricity meter intended for outdoor
locations shall withstand solar radiation.

(i) Software identification.— Legally relevant software of an electricity meter shall be clearly
identified with the software version or another token. The identification may consist of more
than one part but at least one part shall be dedicated to the legal purpose.

The identification shall be inextricably linked to the software itself and shall be presented on
command or displayed during operation.

As an exception, an imprint of the software identification on the electricity meter shall be an
acceptable solution if it satisfies the three following conditions:

(a) The user interface does not have any control capability to activate the indication of the
software identification on the display, or the display does not technically allow the identification
of the software to be shown (analog indicating device or electromechanical counter).

(b) The electricity meter does not have an interface to communicate the software identification.

(c) After production of the electricity meter a change of the software is not possible, or only
possible if the hardware or a hardware component is also changed.

The manufacturer of the hardware or the concerned hardware component is responsible for
ensuring that the software identification is correctly marked on the concerned meter.

The software identification and the means of identification shall be stated in the type approval
certificate.

(iii) Software protection,—

(@) Prevention of misuse.— An electricity meter shall be constructed in such a way that
possibilities for unintentional, accidental, or intentional misuse are minimal.

(b) Fraud protection

(ba) The legally relevant software shall be secured against unauthorized modification, loading,
or changes by swapping the memory device. A secure means, such as mechanical or electronic
sealing, is required to secure electricity meters having an option to load software/parameters.

(bb) Only clearly documented functions (see 4.1) are allowed to be activated by the user
interface, which shall be realized in such a way that it does not facilitate fraudulent use.
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(bc) Software protection comprises appropriate sealing by mechanical, electronic and/or
cryptographic means, making an unauthorized intervention impossible or evident.

Examples:

1) The software of a measuring instrument is constructed such that there is no way to modify
the parameters and legally relevant configuration but via a switch protected menu. This switch
is mechanically sealed in the inactive position, making modification of the parameters and of the
legally relevant configuration impossible. To modify the parameters and configuration, the
switch has to be switched, inevitably breaking the seal by doing so.

2) The software of a measuring instrument is constructed such that there is no way to access
the parameters and legally relevant configuration but by authorized persons. If a person wants
to enter the parameter menu item he has to insert his smart card containing a PIN as part of a
cryptographic certificate. The software of the instrument is able to verify the authenticity of the
PIN by the certificate and allows the parameter menu item to be entered. The access is recorded
in an audit trail including the identity of the person (or at least of the smart card used).

(iv) Parameter protection,—

(a) Parameters that fix the legally relevant characteristics of the electricity meter shall be secured
against unauthorized modification. If necessary for the purpose of verification, the current
parameter settings shall be able to be displayed.

Device-specific parameters may be adjustable or selectable only in a special operational mode
of the electricity meter. They may be classified as those that should be secured (unalterable)
and those that may be accessed (settable parameters) by an authorized person, e.g. the
instrument owner, repairer.

Type-specific parameters have identical values for all specimens of a type. They are fixed at
type approval of the instrument.
Note 1: A simple password is not a technically acceptable solution for protecting parameters.

Note 2: Authorized persons may be allowed to access a limited set of device-specific parameters.
Such a set of device specific parameters and its access limitations/rules should be clearly
documented.

(b) Zeroing the register that stores the total energy metered shall be considered as a
modification of a device specific parameter. Therefore all relevant requirements applicable to
device specific parameters are applicable to the zeroing operation.

(c) When modifying a device-specific parameter, the meter shall stop registering energy.

(d) Certain device-specific parameters shall be available to the user. However, the measuring
instrument shall be fitted with a facility to automatically and non-erasably record any adjustment
of the device-specific parameter, e.g. an audit trail. The instrument shall be capable of
presenting the recorded data.

The traceability means and records are part of the legally relevant software and should be

protected as such. The software employed for displaying the audit trail belongs to the fixed
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legally relevant software.
Note: An event counter is not a technically acceptable solution.

(v) Separation of electronic devices and sub-assemblies.— Metrologically critical parts of an
electricity meter — whether software or hardware parts — shall not be inadmissibly influenced by
other parts of the meter.

(a) Sub-assemblies or electronic devices of an electricity meter that perform legally relevant
functions shall be identified, clearly defined, and documented. They form the legally relevant
part of the measuring system. If the sub-assemblies that perform legally relevant functions are
not identified, all sub-assemblies shall be considered to perform legally relevant functions.
Example:

1) An electricity meter is equipped with an optical interface for connecting an electronic device
to read out measurement values. The meter stores all the relevant quantities and keeps the
values available for being read out for a sufficient time span. In this system only the electricity
meter is the legally relevant device. Other legally non-relevant devices may exist and may be
connected to the interface of the instrument provided requirement 3(6)(v)(b) is fulfilled.
Securing of the data transmission itself [see 3(6)(vii)] is not required.

(b) During type testing, it shall be demonstrated that the relevant functions and data of sub-
assemblies and electronic devices cannot be inadmissibly influenced by commands received via
the interface.

This implies that there is an unambiguous assignment of each command to all initiated functions
or data changes in the sub-assembly or electronic device.

Note: If “legally relevant” sub-assemblies or electronic devices interact with other “legally
relevant” sub-assemblies or electronic devices, refer to 3(6)(vii).

Examples:

1) The software of the electricity meter [see example of 3(6)(v)(a) above] is able to receive
commands for selecting the quantities required. It combines the measurement value with
additional information — e.g. time stamp, unit — and sends this data set back to the requesting
device. The software only accepts commands for the selection of valid allowed quantities and
discards any other command, sending back only an error message. There may be securing
means for the contents of the data set but they are not required, as the transmitted data set is
not subject to legal control.

2) Inside the housing that can be sealed there is a switch that defines the operating mode of
the electricity meter: one switch setting indicates the verified mode and the other the non-
verified mode (securing means other than a mechanical seal are possible; see examples in
3(6)(iii)(b)(bc). When interpreting received commands the software checks the position of the
switch: in the non-verified mode the command set that the software accepts is extended
compared to the mode described above; e.g. it may be possible to adjust the calibration factor
by a command that is discarded in the verified mode.

(vi) Separation of software parts,—

(a) All software modules (programs, subroutines, objects, etc.) that perform legally relevant
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functions or that contain legally relevant data domains form the legally relevant software part
of an electricity meter, which shall be made identifiable as described in 3(6)(ii). If the software
modules that perform legally relevant functions are not identified, the whole software shall be
considered as legally relevant.

(b) If the legally relevant software part communicates with other software parts, a software
interface shall be defined. All communication shall be performed exclusively via this interface.
The legally relevant software part and the interface shall be clearly documented. All legally
relevant functions and data domains of the software shall be described to enable a type approval
authority to decide on correct software separation.

(c) The data domain forming the software interface including the code that exports from the
legally relevant part to the interface data domain and the code that imports from the interface
to the legally relevant part shall be clearly defined and documented. The declared software
interface shall not be circumvented.

(d) There shall be an unambiguous assignment of each command to all initiated functions or
data changes in the legally relevant part of the software. Commands that communicate through
the software interface shall be declared and documented. Only documented commands are
allowed to be activated through the software interface. The manufacturer shall state the
completeness of the documentation of commands.

(vii) Storage of data, transmission via communication systems,—

(a) General.— If measurement values are used at another place than the place of measurement
or at a later time than the time of measurement they possibly have to leave the meter (electronic
device, sub-assembly) and be stored or transmitted in an insecure environment before they are
used for legal purposes. In this case the following requirements apply:

(aa) The measurement value stored or transmitted shall be accompanied by all relevant
information necessary for future legally relevant use.

(ab) The data shall be protected by software means to guarantee the authenticity, integrity and,
if necessary correctness of the information concerning the time of measurement. The software
that displays or further processes the measurement values and accompanying data shall check
the time of measurement, authenticity, and integrity of the data after having read them from
the insecure storage or after having received them from an insecure transmission channel. If an
irregularity is detected, the data shall be discarded or marked unusable.

Confidential keys employed for protecting data shall be kept secret and secured in the electricity
meter. Means shall be provided whereby these keys can only be input or read if a seal is broken.

(ac) Software modules that prepare data for storing or sending, or that check data after reading
or receiving belong to the legally relevant software part.

(b) Automatic storing

(ba) When data storage is required, measurement data must be stored automatically when the
measurement is concluded, i.e. when the final value has been generated. When the final value
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is from a calculation, all data that are necessary for the calculation must be automatically stored
with the final value.

(bb) The storage device must have sufficient permanency to ensure that the data are not
corrupted under normal storage conditions. There shall be sufficient memory storage for any
particular application.

(bc) Stored data may be deleted if either
. the transaction is settled, or

. these data are printed by a printing device subject to legal control.
Note: This shall not apply to the cumulative register and audit trail.

(bd) After the requirements in 3(6)(vii)(b)(bc) are fulfilled and when the storage is full, it is
permitted to delete memorized data when both of the following conditions are met:

e data are deleted in the same order as the recording order and the rules established for the
particular application are respected;

e deletion is carried out either automatically or after a special manual operation that may
require specific access rights.

(c) Data transmission,—
(ca) The measurement shall not be inadmissibly influenced by a transmission delay.
(cb) If network services become unavailable, no legally relevant measurement data shall be lost.

(d) Time stamp.— The time stamp shall be read from the clock of the device. Setting the clock
is considered as being legally relevant. Appropriate protection means shall be taken according
to 3(6)(iv).

Internal clocks may be enhanced by specific means (e.g. software means) to reduce their
uncertainty when the time of measurement is necessary for a specific field (e.g. multi-tariff
meter, interval meter).

(viii) Maintenance and re-configuration.— Updating the legally relevant software of an electricity
meter in the field should be considered as

e a modification of the electricity meter, when exchanging the software with another
approved version, or
e a repair of the electricity meter, when re-installing the same version.

An electricity meter which has been modified or repaired while in service shall require re-
verification.
The software update mechanism shall be disabled by means of a sealable setting (physical

switch, secured parameter) so that it must not be possible to update legally relevant software
without breaking the seal.
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Software which is not necessary for the correct functioning of the electricity meter does not
require verification after being updated.

(a) Only versions of legally relevant software that conform to the approved type are allowed for
use. This issue concerns verification in the field.

(b) Verified update.— The software to be updated can be loaded locally, i.e. directly on the
measuring device or remotely via a network. Loading and installation may be two different steps
or combined into one, depending on the needs of the technical solution. A person should be on
the installation site of the electricity meter to check the effectiveness of the update. After the
update of the legally relevant software of an electricity meter (exchange with another approved
version or re-installation) the electricity meter is not allowed to be employed for legal purposes
before a verification of the instrument has been performed and the securing means have been
renewed.

(c)Traced update.— The software is implemented in the instrument according to the
requirements for traced update (ca to cg). Traced update is the procedure of changing software
in a verified instrument or device after which the subsequent verification by a responsible person
on site is not necessary. The software to be updated can be loaded locally, i.e. directly on the
measuring device or remotely via a network. The software update is recorded in an audit trail.
The procedure of a traced update comprises several steps: loading, integrity checking, checking
of the origin (authentication), installation, logging and activation.

(ca) Traced update of software shall be automatic. On completion of the update procedure the
software protection environment shall be at the same level as required by the type approval.

(cb) The target electricity meter (electronic device, sub-assembly) shall have fixed legally
relevant software that cannot be updated and that contains all of the checking functions
necessary for fulfilling traced update requirements.

(cc) Technical means shall be employed to guarantee the authenticity of the loaded software,
i.e. that it originates from the owner of the type approval certificate. If the loaded software fails
the authenticity check, the instrument shall discard it and use the previous version of the
software or switch to an inoperable mode.

(cd) Technical means shall be employed to ensure the integrity of the loaded software, i.e. that
it has not been inadmissibly changed before loading. This can be accomplished by adding a
checksum or hash code of the loaded software and verifying it during the loading procedure. If
the loaded software fails this test, the instrument shall discard it and use the previous version
of the software or switch to an inoperable mode. In this mode, the measuring functions shall be
inhibited. It shall only be possible to resume the download procedure, without omitting any steps
in the process for traced update.

(ce) Appropriate technical means, e.g. an audit trail, shall be employed to ensure that traced
updates of legally relevant software are adequately traceable within the instrument for
subsequent verification and surveillance or inspection.

The audit trail shall contain at minimum the following information: success / failure of the update
procedure, software identification of the installed version, software identification of the previous
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installed version, time stamp of the event, identification of the downloading party. An entry shall
be generated for each update attempt regardless of the success.

The storage device that supports the traced update shall have sufficient capacity to ensure the
traceability of traced updates of legally relevant software between at least two successive
verifications in the field/inspection. After having reached the limit of the storage for the audit
trail, it shall be ensured by technical means that further downloads are impossible without
breaking a seal.

Note: This requirement enables inspection authorities, which are responsible for the
metrological surveillance of legally controlled instruments, to back-trace traced updates of legally
relevant software over an adequate period of time .

(cf) It is assumed that the manufacturer of the electricity meter keeps his customer well
informed about updates of the software, especially the legally relevant part, and that the
customer will not refuse updates. Furthermore it is assumed that manufacturer and customer,
user, or owner of the instrument will agree on an appropriate procedure of performing a
download depending on the use and location of the instrument.

(cg) If the requirements in 3(6)(viii)(c)(ca) through 3(6)(viii)(c)(cf) cannot be fulfilled, it is still
possible to update the legally non-relevant software part. In this case the following requirements
shall be met:

e there is a distinct separation between the legally relevant and non-relevant software;

e the whole legally relevant software part cannot be updated without breaking a seal;

e it is stated in the type approval certificate that updating the legally non-relevant part is
acceptable.

(ix) Checking facility event record.— If the meter is equipped with a checking facility, the event
record of the facility shall have room for at least 100 events and shall be of a first-in-first-out
type. The event record may not be changed or zeroed without breaking a seal and/or without
authorized access, for example by means of a code (password) or of a special device (hard key,
etc.).

(7) Suitability for use,-

(i) Readability of result.— The meter shall have one (or more) indicating device(s) which is (are)
capable of presenting or displaying the numerical value of each legal unit of measure for which
the meter is approved. The indicating device shall be easy to read and the characters of
measurement results shall as minimum be 4 mm high. Any decimal fractions shall be clearly
indicated; for mechanical registers, any decimal fraction drum shall be marked differently.

The indicating device shall not be significantly affected by exposure to normal operating
conditions over the maximum duration of the meter lifetime.

The indicating device shall be able to display all data relevant for billing purposes. In the case
of multiple values presented by a single indicating device it shall be possible to display the
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content of all relevant memories. For automatic sequencing displays, each display of register for
billing purposes shall be retained for a minimum of 5 s.

For multi -tariff meters, the register which reflects the active tariff shall be indicated. It shall be
possible to read each tariff register locally and each register shall be clearly identified.
Electronic registers shall be non-volatile so that they retain stored values upon loss of power.
Stored values shall not be overwritten and shall be capable of being retrieved upon restoration
of power. The register shall be capable of storing and displaying an amount of energy that
corresponds to the meter running at 2= Uhom' I max’ 77 for at least 4000 h, where nis the number
of phases. This capability for storage and display applies to all registers relevant for billing
including positive and negative flow registers for bi-directional meters and tariff registers for
multi-tariff meters.

In the case of electronic registers, the minimum retention time for results is one year for a
disconnected meter. Electronic indicating devices shall be provided with a display test that
switches all the display segments on then off for the purpose of determining whether all display
segments are working.

(ii) Testability.— The meter shall be equipped with a test output for efficient testing, such as a
rotor with a mark or a test pulse output. If the design of the test output is such that the pulse
rate does not correspond to the measured power in every given relevant time interval, the
manufacturer shall declare the necessary number of pulses to ensure a standard deviation of
measurement less than 0.1 base mpe, at nax, & and Iin.

The relation between the measured energy given by the test output and the measured energy
given by the indicating device shall comply with the marking on the name-plate.

The wavelength of the radiated signals for emitting systems shall be between 550 nm and 1 000
nm. The output device in the meter shall generate a signal with a radiation strength £ over a
defined reference surface (optically active area) at a distance of 10 mm 1 mm from the surface
of the meter, with the following limiting values:

ON-condition: 50pW/cm? <Er < 7500uW/cm?
OFF-condition: £ < 2uW/cm?

(8) Durability.— The meter shall be designed to maintain an adequate stability of its metrological
characteristics over a period of time specified by the manufacturer, provided that it is properly
installed, maintained and used according to the manufacturer’s instructions when in the
environmental conditions for which it is intended. The manufacturer shall provide evidence to
support the durability claim.

The meter shall be designed to reduce as far as possible the effect of a defect that would lead
to an inaccurate measurement result.

The meter shall be designed and manufactured such that either

a) significant durability errors do not occur, or
b) significant durability errors are detected and acted upon by means of a durability protection.
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(9) Presumption of compliance.— The type of a meter is presumed to comply with the provisions
in clause 3 if it passes the examination and tests specified in Part 2 of this Notification.

Part 2 Metrological controls and performance tests

4. Type approval,—

(1) Documentation.— The documentation submitted with the application for type approval shall
include:

¢ identification of the type, including

= name or trademark and type designation,

= version(s) of hardware and software,

» drawing of name plate;

. metrological characteristics of the meter, including

. a description of the principle(s) of measurement,

. metrological specifications such as accuracy class and rated operating conditions (clause
3(1)),

. any steps which should be performed prior to testing the meter;

J the technical specification for the meter, including

" a block diagram with a functional description of the components and devices,

. drawings, diagrams and general software information, explaining the construction and
operation, including interlocks,

. description and position of seals or other means of protection,

" documentation related to durability characteristics,

. any document or other evidence that the design and construction of the meter complies
with the requirements of this Notification,

" specified clock frequencies,

. energy consumption of the meter;

J user manual;

J installation manual;

J a description of the checking facility for significant faults, if applicable;

In addition, software documentation shall include

o a description of the legally relevant software and how the requirements are met:

. list of software modules that belong to the legally relevant part including a declaration
that all legally relevant functions are included in the description;

. description of the software interfaces of the legally relevant software part and of the
commands and data flows via this interface including a statement of completeness;

. description of the generation of the software identification;

. list of parameters to be protected and description of protection means;
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J a description of security means of the operating system (password, etc. if applicable); a
description of the (software) sealing method(s);

J an overview of the system hardware, e.g. topology block diagram, type of computer(s),
type of network, etc.

. where a hardware component is deemed legally relevant or where it performs legally
relevant functions, this should also be identified;

. a description of the accuracy of the algorithms (e.qg. filtering of A/D conversion results,
price calculation, rounding algorithms, etc.);

J a description of the user interface, menus and dialogues;

J the software identification and instructions for obtaining it from an instrument in use;

. list of commands of each hardware interface of the measuring instrument / electronic

. device / sub-assembly including a statement of completeness;

list of durability errors that are detected by the software and if necessary for
understanding, a description of the detecting algorithms;
a description of data sets stored or transmitted;

if fault detection is realized in the software, a list of faults that are detected and a description
of the detecting algorithm;
» the operating manual.

Furthermore, if the type approval is to be based on existing type test documentation, the
application for type approval shall be accompanied by type test documents or other evidence
that supports the assertion that the design and characteristics of the measuring instrument
comply with the requirements of this Notification.

(2) Type definition.— Meters produced by the same manufacturer may form a type, provided
they have similar metrological properties resulting from the use of the same uniform construction
of parts/modules that determine the metrological properties.

A type may have several current ranges and several values of the nominal voltage and
frequency, and include several connection modes and several ancillary devices.

Note: The same uniform construction normally means the same construction of the measuring
elements, the same construction of metering software, the same construction of the register
and indicating device, the same temperature compensation mechanism, the same construction
of case, terminal block, and mechanical interface.

(i) Type test sampling.— The manufacturer shall provide at least as many specimens of the meter
as are required for testing. The type test shall be made on one or more specimens of the meter,
selected by the type test body, to establish its specific characteristics and to prove its conformity
with the requirements of this Notification. In the case of modifications to the meter made after
or during the type test and affecting only part of the meter, the issuing body may deem it
sufficient to perform limited tests on the characteristics that may be affected by the
modifications.

(3) Validation procedure.— The validation procedure consists of a combination of analysis
methods and tests as shown in Table 6. The abbreviations used are described in Table 7.
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Table 6 Validation procedures for specified requirements

Requirement

3(6)(ii) Software identification AD + VFTSw
3(6)(iii)(a) Prevention misuse AD + VFTSw
3(6)(iii)(b) Fraud protection AD + VFTSw
3(6)(iv) Parameter protection AD + VFTSw
Separation of electronic devices and sub-
3(6)(v) assemblies AD
3(6)(vi) Separation of software parts AD
Storage of data, transmission via
3(6)(vii) communication systems AD + VFTSw
Data protection with respect to time of
3(6)(vii)(a)(ab) | measurement AD + VFTSw
3(6)(vii)(b) Automatic storing AD + VFTSw
3(6)(vii)(c)(ca) | Transmission delay AD + VFTSw
3(6)(vii)(c)(ca) | Transmission interruption AD + VFTSw
3(6)(vii)(d) Time stamp AD + VFTSw
3(6)(viii) Maintenance and re-configuration AD
Table 7 Validation procedure abbreviations used in Table 6
Abbreviation Description Related Annex C
AD Analysis of the documentation and | Paral
validation of the design
VFTSw Validation by functional testing of | Para 2
software functions

5. Test program.— The initial intrinsic error shall be determined as the first test on the meter,

as described in 6(2)(i).

At the beginning of any series of tests, the meter shall be allowed to stabilize with voltage circuits

[PART II—SEC. 3(i)]

Validation procedure
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energized for a period of time specified by the manufacturer.

The order of the test points for initial intrinsic error shall be from lowest current to highest
current and then from highest current to lowest current. For each test point, the resulting error
shall be the mean of these measurements. For ax, the maximum measurement time shall be
10 min including stabilizing time.

The determination of the intrinsic error (at reference conditions) shall always be carried out
before tests of influence quantities and before disturbance tests that relate to a limit of error
shift requirement or to a significant fault condition for error.

Otherwise the order of tests is not prescribed.

Test (pulse) outputs may be used for tests of accuracy requirements. A test must then be made
to ensure that the relation between the basic energy register and the used test output complies
with the manufacturer’s specification.

If a meter is specified with alternate connection modes, such as one-phase connections for poly-
phase meters, the tests for base maximum permissible error in accordance with 3(3)(iii) shall
be made for all specified connection modes.

More stringent test regimes may be prescribed by Director (Legal Metrology) than those
described in this clause, if required.

6. Test procedures for type approval,—
(1) Test conditions.— Unless otherwise stated in the individual test instructions, all influence
quantities except for the influence quantity being tested shall be held at reference conditions as

given by Table 8 during type approval tests.

Table 8 Reference conditions and their tolerances

Quantity Reference conditions Tolerance

Voltage(s) @ Uhom +1%

Ambient temperature 23 oCt) + 2 °C

Frequency Mmom + 0.3 %

Wave-form Sinusoidal d<2%

Magnetic induction of 0T B<0.05mT

external origin at reference

frequency

Electromagnetic RF fields 30 | 0 V/m <1V/m

kHz — 6 GHz

Operating position for Mounting as stated by + 0.50

instruments sensitive to manufacturer

position

Phase sequence for poly- L1, L2, L3 -

phase meters

Load balance Equal current in all current | £ 2 % (current) and £ 20
circuits (phase angle)

(1) Tests may be performed at other temperatures if the results are corrected to the

reference temperature by applying the temperature coefficient established in the type

tests, and provided an appropriate uncertainty analysis is carried out.
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) The requirement applies to both phase-to-phase and phase-neutral for poly-phase
meters

Note: The reference conditions and their tolerance are given to ensure reproducibility
between testing laboratories, not to determine the accuracy of the tests. The demands
on short time stability during test for influence factors may be much higher than shown
in this table.

Table 9 Load conditions and their tolerances in tests

Quantity Conditions Tolerance

Current range of device under
Current(s) test ClassA,B: £2 %

ClassC,D: £1 %

Power factor range of device current to voltage phase difference +
Power factor under test 20

Note: The load conditions and their tolerance are given to ensure reproducibility between
testing laboratories, not to determine the accuracy of the tests. The demands on short time
stability during test for influence factors may be much higher than shown in Table 9.

For most tests, the measured power will be constant if the other influence quantities are kept
constant at reference conditions. However, this is not possible for some tests such as influence
of voltage variation and load unbalance. Therefore, the error shift shall always be measured as
the shift of the relative error and not of the absolute power.

(2) Tests for compliance with maximum permissible errors
(i) Determination of initial intrinsic error,-

Object of the table Test:  To verify that the error of the meter at reference conditions is
less than the relevant base mpe given in Table 2.

Test procedure: Meters that are specified as being capable of bidirectional or
unidirectional energy measurement as described in 3(3)(ii) shall
meet the relevant base mpe requirements of Table 2 for energy
flow in both positive and negative directions.

Meters that are specified as capable of measuring only positive energy flow as described
in 3(3)(ii) shall meet the relevant base mpe requirements of Table 2 for positive energy flow.
These meters shall also be subjected to reversed energy flow, in response to which the meter
shall not register energy in the primary register or emit more than one pulse from the test
output. The test time shall be at least 1 min, or the time that the test output would register 10
pulses in the positive energy flow direction, or the time that the primary register would register
2 units of the least significant digit in the positive energy flow direction, whichever is longest.

For reverse running detent designs that are prone to be affected by heating, the test time
shall be extended to 10 min at fmax.
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Mandatory test Points: Mandatory test points are specified in Table 10 for positive,
negative and reverse flow tests. Two mandatory test points shall
be selected as specified in Table 10.

Note: For the calculation of the combined maximum error as defined in Annex A (A((2)(i) or
A(2)(ii)) it may be required by to implement some additional test points to cover the power
factor range of at least of 0.5 inductive to 0.8 capacitive over the current range of at least nin
to Imax.

Table 10 Mandatory test points for the determination of initial intrinsic error test

Current Power factor Test point mandatory for:
Positive flow Negative flow Reverse flow
Imin Unity Yes No Yes
Itr Unity Yes Yes No
Most inductive @) | Yes Yes No
Most capacitive (| Yes Yes No
A test point Unity Yes No No
within range It | Most inductive ) | Yes No No
to Imax may be Most capacitive (| Yes No No
selected
Imax Unity Yes Yes Yes
Most inductive @) | Yes Yes No
Most capacitive () | Yes Yes No
(1) Most inductive or capacitive according to Table 1.

(ii) Self-heating,—

Object of the test: To verify that the meter is able to carry Imax continuously as
specified in Table 4.

Test procedure: The test shall be carried out as follows: the voltage circuits shall first
be energized at reference voltage for at least 1 h for class A meters
and at least 2 h for meters of all other classes. Then, with the meter
otherwise at reference conditions, the maximum current shall be
applied to the current circuits. The cable to be used for energizing
the meter shall be made of copper, have a length of 1 m and a cross-
section which ensures that the current density is between 3.2 A/mm?
and 4 A/mm?.

The error of the meter shall be monitored at unity power factor and at intervals short
enough to record the curve of error variation as a function of time. The test shall be carried out
for at least 1 h, and in any event until the variation of error over any 20-minute period does not
exceed 10 % of the base maximum permissible error. The error shift compared to the intrinsic
error shall comply with the requirements given in Table 4 at all times.

If the error shift has not leveled out (so that the variation of error over any 20-minute
period does not exceed 10 % of the base maximum permissible error) by the end of the test,
the meter shall either be allowed to return to its initial temperature and the entire test repeated
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at power factor = 0.5 inductive or, if the load can be changed in less than 30 seconds, the error
of the meter shall be measured at /max and power factor = 0.5 inductive and it shall be checked
that the error shift compared to the intrinsic error complies with the requirements given in
Table 4.

(iii) Starting current,-

Object of the test: To verify that the meter starts and continues to operate at &: as gi
by Table 1.
Test procedure: The meter shall be subjected to a current equal to the starting

current L. If the meter is designed for the measurement of energy
in both directions, then this test shall be applied with energy
flowing in each direction. The effect of an intentional delay in
measurement after reversal of the energy direction should be
taken into account when performing the test.

The meter shall be considered to have started if the output
produces pulses (or revolutions) at a rate consistent with the
base maximum permissible error requirements given by Table
2.

The expected time, T, between two pulses (period) is given by:
3.6X10° seconds,
m.k.Unom.Ist

where:

kis the number of pulses emitted by the output device of the meter
per kilowatt-hour (imp/kWh) or the number of revolutions per
kilowatt-hour (rev/kWh);

m is the number of elements;

the nominal voltage Uhom is expressed in volts; and the starting
current Lt is expressed in amperes.

Steps for the test procedure:

1. Start the meter.

2. Allow 1.5T seconds for the first pulse to occur.

3. Allow another 1.5°T seconds for the second pulse to occur.

4. Determine the effective time between the two pulses.

5. Allow the effective time (after the second pulse) for the third
pulse to occur.

Mandatory test points: Lt at unity power factor.

(iv) Test of no-load condition,-
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Object of the To verify the no-load performance of the meter given in 3(3)(iv). For
test:

Test procedure:

For this test, there shall be no current in the current circuit. The test shall
be performed at Unhom.

For meters with a test output, the output of the meter shall not produce
more than one pulse. For an electromechanical meter, the rotor of the
meter shall not make a complete revolution.

The minimum ¢shall test be period A

At>__100X10° ___h,
b.k.m.Unom.Imin

where:

bis the base maximum permissible error at nin expressed as a percentage
(%) and is taken as a positive value;

k is the number of pulses emitted by the output device of the meter per
kilowatt-hour (imp/kWh) or the number of revolutions per kilowatt-hour
(rev/kWh);

m is the number of elements;

the nominal voltage Unom is expressed in volts; and
the minimum current Iin is expressed in amperes.

For transformer-operated meters with primary rated registers where the
value of k(and possibly Uhom) are given as primary side values, the constant
k (and Unom) shall be recalculated to correspond to secondary side values
(of voltage and current).

Note: As an example, the minimum test period would be 0.46 h (27.8 min) for a class B meter
(b = 1.5 %) with the following specifications: & = 1000 imp/kWh, m =1, Uhom = 240 V and

.[min = 06 A

(v) Meter constants,—

Obiject of the

Test procedure:

To verify that the relationship between the basic energy register and

test: the used test output(s) complies with the manufacturer’s
specification as required in 3(7)(ii). The relative difference must not be
greater than one tenth of the base maximum permissible error. This test is
only applicable if test (pulse) outputs are used to test accuracy
requirements.

All registers and pulse outputs that are under legal control must be tested
unless a system is in place that guarantees the identical behavior of all
meter constants.
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The test shall be performed by passing a quantity of energy £ through the meter, where Eis at
least:

Emin = M Wh,
b

where:
R is the apparent resolution of the basic energy register (1) expressed in Wh; and
b is the base maximum permissible error (2) expressed as a percentage (%).

The relative difference between the registered energy and the energy passed through the meter
as given by the number of pulses from the test output shall be computed.

Allowed effect: The relative difference shall not be greater than one tenth of the base
maximum permissible error.

Mandatory test The test shall be performed at a single arbitrary current 7 > 4.
points:

Note ): Any means may be used to enhance the apparent resolution R of the basic register, as
long as care is taken to ensure that the results reflect the true resolution of the basic register.

Note @): The value of b shall be selected from Table 2 according to the chosen test point. The
value of b may differ to that applicable for the no-load test.

(3) Tests for influence quantities

(i) General.— The purpose of these tests is to verify the requirements of 3(3)(iii) due to the
variation of a single influence quantity. For influence quantities listed in Table 4, it shall be
verified that the error shift due to the variation of any single influence quantity is within the
corresponding limit of error shift stated in Table 4 (see also the definition of maximum
permissible error shift in 2(2)(xx)).

(ii) Temperature dependence,—

Object of the To verify that the temperature coefficient requirements of Table 3 are test:
fulfilled.
Test procedure: For each test point, the error of the meter shall be determined at the

reference temperature, at each of the upper and lower ambient
temperature limits specified for the meter, and at a sufficient number of
other temperatures forming temperature intervals of between 15 K and 23
K that span the specified temperature range.

Furthermore, for each test point and for each temperature interval given by adjacent upper or
lower temperature limits including the reference temperature, the (mean) temperature
coefficient, ¢, shall be determined as follows:

C = €
luty
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where e, and e are the errors at the uppermost and the lowest temperatures respectively in
the temperature interval of interest; and

ty and ¢ are the uppermost and the lowest temperatures respectively in the temperature interval
of interest.

Each temperature coefficient shall be in accordance with the requirements of Table 3.

Mandatory test The test shall, at minimum, be performed at PF = 1 and PF = 0.5
points: inductive and for currents of 4, 10 & and Jnax.

Note: For the calculation of the combined maximum error as defined in Annex A [A(2)(i) or
A(2)(ii)] it may be required to implement some additional test points to cover the power factor
range of at least 0.5 inductive to 0.8 capacitive over the current range of at least nin t0 Jmax.

(iii) Load balance,—

Object of the To verify that the error shift due to load balance complies with the
test: requirements of Table 4. This test is only for poly-phase meters and for
single-phase three-wire meters.

Test procedure: The error of the meter with current in one current circuit only shall be
measured and compared to the intrinsic error at balanced load. During the
test, reference voltages shall be applied to all voltage circuits.

Mandatory test The test shall be performed for all current circuits at PF = 1land PF =
points: 0.5 inductive, and, at minimum, for currents of 10 %4 and /max for direct
eters, and, at minimum, at nax for transformer operated meters.

Note: For the calculation of the combined maximum error as defined in Annex A [A(2)(ii)] it
may be required to implement some additional test points to cover the power factor range of at
least of 0.5 inductive to 0.8 capacitive over the current range of at least Jin t0 Jmax.

(iv) Voltage variation,—

Object of the To verify that the error shift due to voltage variations complies with
test: the requirements of Table 4.

Test procedure: The error shift, compared to the intrinsic error at Unom, shall be measured
when the voltage is varied within the corresponding rated operating range.
For poly-phase meters, the test voltage shall be balanced. If several Uhom
values are stated, the test shall be repeated for each Uhom value.

Mandatory test The test shall, at minimum, be performed at PF = 1 and PF = 0.5
points: inductive, for a current of 10 %, and at voltages 0.9 Uhom and 1.1 Uhom.

Note: For the calculation of the combined maximum error as defined in Annex A [A(2)(i) or
A(2)(ii)] it may be required to implement some additional test points to cover the power factor
range of at least of 0.5 inductive to 0.8 capacitive over the current range of at least nin t0 Jmax.
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(v) Frequency variation,—

Object of the test:

Test procedure:

Mandatory test
points:

To verify that the error shift due to frequency variations complies with the
requirements of Table 4.

The error shift, compared to the intrinsic error at /om, shall be measured
when the frequency is varied within the corresponding rated operating
range. If several fom values are stated, the test shall be repeated with each
ﬁ]om Value.

The test shall, at minimum, be performed at PF = 1 and PF = 0.5
inductive, for a current of 10 4, and at frequencies of 0.98 fom and 1.02
fnom-

Note. For the calculation of the combined maximum error as defined in Annex [A(A(2)(i) or
A(2)(ii)] it may be required to implement some additional test points to cover the power factor
range of at least of 0.5 inductive to 0.8 capacitive over the current range of at least in t0 Jmax.

(vi) Harmonics in voltage and current,—

Object of the test:

Test procedure:

Mandatory test
points:

To verify that the error shift due to harmonics complies with the
requirements.

The error shift, compared to the intrinsic error at sinusoidal conditions, shall
be measured when harmonics are added in both the voltage and the
current. The test shall be performed using the quadriform and peaked
waveforms specified in Tablell and Table 12 respectively. The amplitude
of a single harmonic shall not be more than 0.12 4/ A for voltage and £i/ A
for the current, where /4 is the harmonic number and Ui and 4 are the
respective fundamentals. Plots of the current amplitude for the waveforms
in Table 11 and Table 12 are shown in Figure 1 and Figure 2 respectively.

The r.m.s. current may not exceed Inax, i.e. for Table 11, the
fundamental current component /i may not exceed 0.93 Inax. The peak
value of the current may not exceed 1.4 Inax, i.e. for Table 12, the
fundamental current component i (r.m.s.) may not exceed 0.568 Inax.

Harmonic amplitudes are calculated relative to the amplitude of the
fundamental frequency component of the voltage or current respectively.
Phase angle is calculated relative to the zero-crossing of the fundamental
frequency voltage or current component respectively.

The test shall, at minimum, be performed at 10 %, PF = 1, where the
power factor is given for the fundamental component.

Note: For the calculation of the combined maximum error as defined in
Annex A [A(2)(ii)] it may be required to implement some additional test
points to cover the power factor range of at least of 0.5 inductive to 0.8
capacitive over the current range of at least /min to /max.
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Table 11 Quadriform waveform

Harmonic Current Current Voltage Voltage phase
number amplitude phase angle amplitude Angle
1 100 % 0° 100 % 0°
3 30 % 0° 3.8 % 180°
5 18 % 0° 2.4 % 180°
7 14 % 0° 1.7 % 180°
11 9 % 0° 1.0 % 180°
13 5% 0° 0.8 % 180°
Table 12 Peaked waveform
Harmonic Current Current Voltage Voltage phase
number amplitude phase angle | amplitude Angle
1 100 % 0° 100 % 0°
3 30 % 180° 3.8 % 0°
5 18 % 0° 2.4 % 180°
7 14 % 180° 1.7 % 0°
11 9 % 180° 1.0 % 0°
13 5% 0° 0.8 % 180°
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&0 1 270 0

Amplitude (relative to fundamental)
=

One cycle (degrees)

Figure 1 Current amplitude for quadriform waveform

N
V=4 N
; o0 180\,\\2} // a0

One cycle (degrees)

Amplitude (relative to fundamental)

Figure 2 Current amplitude for peaked waveform

(vii) Tilt,—

Object of the test: To verify that the error shift due to tilt complies with the requirements
of Table 4.This test is only for electromechanical meters or meters of
other constructions that may be influenced by the working position.

Test procedure: The error shift, compared to the intrinsic error at the operating
position given by the manufacturer, shall be measured when the
meter is tilted from its ideal position to an angle 3° from that position.

Mandatory test  The test shall, at minimum, be performed at It,, PF = 1 and at two
points: perpendicular tilting angles.



[T l—=TE 3(i)]

AL &1 TSI - A97EIT07 123

(viii)Severe voltage variations,—

Obiject of the test: To verify that the error shift due to severe voltage variations complies

Test procedure 1:

Mandatory test
points 1:

Test procedure 2:

Mandatory test
points 2:

with the requirements of Table 4.

The intrinsic error shall first be measured at Unom. It shall then be
verified that the error shift, relative to the intrinsic error at Unom
complies with the requirements of Table 4 when the voltage is varied
from 0.8 Unom to 0.9 Unom and from 1.1 Unom to 1.15 Unom. For poly-
phase meters, the test voltage shall be balanced. If several Unom
values are stated, the test shall be repeated for each Unom value.
The test shall, at minimum, be performed at 10 I+, PF =1 and for
voItages of 0.8 Unom, 0.85 Unom and 1.15 Unom.

Further, the error shift, compared to the intrinsic error at Unom, shall
be measured when the voltage is varied from 0.8 Unom down to 0.

The test shall, at minimum, be performed at 10 I+, PF = 1 and for
voItages of 0.7 Unom, 0.6 Unom, 0.5 Unom, 0.4 Unom, 0.3 Unom, 0.2 Unom,
0.1 Unom, and O V.

If the meter has a distinct shut-down voltage, then mandatory test points shall include
one point above and one point below the shut-down voltage. The lower test point shall
be within a 2 V range below the shut-down voltage. The upper test point shall be within
a 2 V range above the turn-on voltage.

(ix) One or two phases interrupted,—

Object of the test:

Test procedure:

To verify that the error shift due to one or two phases interrupted
complies with the requirements of Table 4. The test is only for poly-
phase meters with three measuring elements.

The error shift, compared to the intrinsic error at balanced voltage
and load current conditions, shall be measured when one or two of
the phases are removed while keeping the load current constant. Two
phases interrupted is only for those connection modes where a
missing phase means that energy can be delivered. A poly-phase
meter which is powered from only one of its phases shall not have the
voltage of that phase interrupted for the purposes of this test.
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Mandatory test  test shall, at minimum, be performed at 10 I, The with one or two
points: of the phases removed in combinations such that each phase has
been removed at least once.

(x) Sub-harmonics in the AC current circuit,—

Obiject of the test: To verify that the error shift due to sub-harmonics complies with the
requirements of Table 4.

Test procedure: The error shift, compared to the intrinsic error at sinusoidal conditions,
shall be measured when the sinusoidal reference current is replaced
by another sinusoidal signal with twice the peak value, and which is
switched on and off every second period as shown by Figure 3 a) and
b). (The measured power should then be the same as for the original
sinusoidal signal while the r.m.s. current is 1.41 times higher). Care
should be taken that no significant DC current is introduced. During
the test, the peak value of the current shall not exceed 1.4 Imax.

Mandatory test ~ The test shall, at minimum, be performed at a reference current of
points: 10 Iy, PF = 1.
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Figure 3 Test curremnts for sub-harmonics and hbarmonics tests.
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(xi) Harmonics in the AC current circuit,—

Object of the test: To verify that the error shift due to harmonics in the AC current circuit

Test procedure:

Mandatory test
points:

complies with the requirements of Table 4.

The error shift, compared to the intrinsic error at sinusoidal conditions, shall
be measured when the sinusoidal reference current as shown in Figure 3
a) is replaced by a current with twice the original peak value where the
sinusoidal waveform is set to zero during the first and third quarters of the
period as shown by Figure 3 c). The measured power should then be the
same as for the original sinusoidal signal while the r.m.s. current is 1.41
times higher. During the test, the peak value of the current shall not exceed
14 .[max.

The test shall, at minimum, be performed at a reference current of 10
Ir, PF = 1. Additional test points may be specified by Director (Legal
Metrology).

(xii) Reversed phase sequence (any two phases interchanged),—-

Object of the test: To verify that the error shift due to interchanging any two of the three

Test procedure:

Mandatory test
points:

phases complies with the requirements of Table 4. This test only applies to
three-phase meters.

The error shift, compared to the intrinsic error at reference conditions, shall
be measured when any two of the three phases are interchanged.

The test shall, at minimum, be performed at a reference current of 10
Ir, PF = 1 with any two of the three phases interchanged. Additional test
points may be specified by Director (Legal Metrology).

(xiii) Continuous (DC) magnetic induction of external origin,—

Object of the test:

Test procedure:

To verify that the error shift due to continuous (DC) magnetic induction of
external origin complies with the requirements of Table 4.

The error shift, compared to the intrinsic error at reference conditions, shall
be measured when the meter is subjected to continuous magnetic induction
with a probe in the form of a permanent magnet with a surface area of at
least 2000 mm?2. The magnetic field along the axis of the magnet'’s core shall
comply with details specified in Table 13 (.

Note (D: A lower magnetic induction may be selected, if required.
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Table 13 Specifications of the field along axis of the magnet’s core

Distance from| Magnetic induction Tolerance

magnet surface

30 mm 200 mt =30 mT
Mandatory test 6 points per meter surface. The test shall, at minimum, be performed
points: at 10 %, PF = 1. The greatest error shift is to be noted as the test result.

Note: Neodymium or niobium permanent magnets may be used for this test.

(xiv) Magnetic field (AC, power frequency) of external origin,—

Object of the test: To verify that the error shift due to an AC magnetic field at power
frequency complies with the requirements of Table 4.

Test procedure: The error shift, compared to the intrinsic error at reference conditions, shall
be measured when the meter is exposed to a magnetic field at the power
frequency (f = fom) under the most unfavorable condition of phase and
direction.

Test severity: Continuous field, 400 A/m.

Mandatory test The test shall, at minimum, be performed at 10 % and at /max, PF = 1.
points:

(xv) Electromagnetic fields,—
(a) Radiated, radio frequency (RF), electromagnetic fields,—

Object of the test: To verify that the error shift due to radiated, radio frequency,
electromagnetic fields complies with the requirements of Table 4. Meters
such as electromechanical meters which have been constructed using only
passive elements shall be assumed to be immune to radiated
radiofrequency fields. Note, test condition 2 below corresponds to the
disturbance test of 6.4.6.

Test procedure: The error shift, compared to the intrinsic error at sinusoidal conditions, shall
be electromagnetic field strength shall be as specified by the severity level
and the field uniformity shall be as defined by the standard referenced. The
frequency ranges to be considered are swept with the modulated signal,
pausing to adjust the RF signal level or to switch oscillators and antennas
as necessary. Where the frequency range is swept incrementally, the step
size shall not exceed 1 % of the preceding frequency value. The test time
for a 1 % frequency change shall not be less than the time to make a
measurement and in any case not less than 0.5 s.
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Test condition 1:

Test condition 2:

The cable length exposed to the electromagnetic field shall be 1 m.

The test shall be performed with the generating antenna facing each side
of the meter. When the meter can be used in different orientations (i.e.
vertical or horizontal) all sides shall be exposed to the fields during the test.

The carrier shall be modulated with 80 % AM at 1 kHz sine wave.

The meter shall be separately tested at the manufacturer’s specified
clock frequencies.

Any other sensitive frequencies shall also be analyzed separately.

Note. Usually these sensitive frequencies can be expected to be the
frequencies emitted by the meter.

The meter shall be tested as a table-top instrument under two test
conditions, where test condition 2 corresponds to the disturbance test of

6(4)(vi):

During the test, the meter shall be energized with reference voltage and a
current equal to 10 4. The measurement error of the meter shall be
monitored by comparison with a reference meter not exposed to the
electromagnetic field or immune to the field, or by an equally suitable
method. The error at each 1 % incremental interval of the carrier frequency
shall be monitored and compared to the requirements of Table 4. When
using a continuous frequency sweep, this can be accomplished by adjusting
the ratio of the sweep time and the time of each measurement. When using
incremental 1 % frequency steps, this can be accomplished by adjusting the
dwell time on each frequency to fit the measurement time.

During the test, the voltage and auxiliary circuits of the meter shall be
energized with reference voltage. There should be no current in the
current circuits and the current terminals shall be open-circuited.

Note. Test condition 2 corresponds to the disturbance test of 6(4)(vi), therefore the general
instructions of 6(4)(i) also apply.

Test severities:

As defined in Table 14.

Table 14 Severity of test

For test condition Frequency range Field strength
Test condition 1 (with | 80 — 6000 MHz 10 V/m
current)

Test condition 2 80 — 6000 MHz 30 V/m
(without current)
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(b) Immunity to conducted disturbances, induced by radiofrequency fields,-

Obiject of the test:

Test procedure:

Test severity:

To verify that the error shift due to conducted disturbances, induced by RF
fields complies with the requirements of Table 4. Meters such as
electromechanical meters which have been constructed using only passive
elements shall be assumed to be immune to conducted disturbances
induced by RF fields.

A radiofrequency electromagnetic current to simulate the influence of
electromagnetic fields shall be coupled or injected into the power ports and
I/O ports of the meter using coupling/decoupling devices as defined
in the standard referenced. The performance of the test equipment
consisting of an RF generator, (de)coupling devices, attenuators, etc. shall
be verified.

The meter shall be tested as a table-top instrument. During the test, the
meter shall be energized with reference voltage and a current equal to 10
k. The error at each 1 % incremental interval of the carrier frequency shall
be monitored and compared to the requirements of Table 4. When using a
continuous frequency sweep, this can be accomplished by adjusting the
ratio of the sweep time and the time of each measurement. When using
incremental 1 % frequency steps, this can be accomplished by adjusting
the dwell time on each frequency to fit the measurement time.

If the meter is a poly-phase meter, the tests shall be performed at all
extremities of the cable.

RF amplitude (50 Ohm): 10V (e.m.f.)
Frequency range: 0.15 - 80 MHz
Modulation: 80 % AM, 1 kHz sine wave

(xvi) DC in the AC current circuit,-

Object of the test:

Test procedure:

To verify that the error shift due to DC in the AC current circuit complies
with the requirements of Table 4. Electromechanical and transformer
operated meters shall be assumed to be immune to DC in the AC current
circuit.

The error shift, compared to the intrinsic error at sinusoidal conditions at /
=Jnax/2V2, shall be measured when the current amplitude is increased to

twice its value ( 7 =1 max 2 ) and is half-wave rectified. Mandatory test
points: The test shall be performed at PF = 1.

Note 1: The half-wave rectification and measurement can be performed as shown in Figure 4
(only the current path is shown, the voltage shall be connected as normal). The uncertainty of
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measurement in this method is very dependent on the (sub-period) output impedance of the
current source and the current circuit impedance of the standard meter in combination with the
possible impedance differences of the two current branches.

Note 2. Since the uncertainty is dependent on the absolute branch impedance difference and
not the relative (if not Abalancng >> Rsource), the problem can generally not be remedied by
introducing additional matched resistors in each branch. It can, however, be monitored by
studying the DC current from the source. The DC components should not be higher than 0.5 to
1 % of the AC value. (When measuring a DC component in the order of 1 % of the AC
component, the instrument should preferably be calibrated beforehand by a measurement of
the test current with the test circuit diodes disconnected and short-circuited.)

Standard
meter
Beter under Balancing
Ve "\_. test impedance
! hest _.|
M

—|
[
-
- |
|~
~J

Fizure 4 Fropozed current test cirenit for DC and even harmonic test (only one-phase current
circuit shown, voltage to be connected as normal)

(xvii) High-order harmonics,-

Object of the test: To verify that the error shift due to high-order harmonics complies with the
requirements of Table 4. Furthermore, the function of the meter shall not
be impaired.

Test procedure:  The error shift, compared to the intrinsic error at sinusoidal conditions, shall
be measured when asynchronous test signals, swept from = 15 fom to 40
from, are superimposed first on the signal to the voltage circuits and then on
the signal to the current circuits. In the case of a poly-phase meter all
voltage or current circuits may be tested at the same time. The signal
frequency shall be swept from low frequency to high frequency and back
down while the metering error is measured.

Test severity: The asynchronous signal shall have a value of 0.02 Uhom and 0.1 %, with a
tolerance of £ 5 %.

Mandatory test The test shall be performed at 4. One reading shall be taken per
points: harmonic frequency.

(4) Tests for disturbances,-

(i) General instructions for disturbance tests.- These tests are to verify that the meter fulfils the
requirements for the influence of disturbances as given by Table 5. Tests are to be performed
using one disturbance at a time; all other influence quantities shall be set to reference conditions
unless otherwise stated in the relevant test description. No significant fault shall occur. Unless
otherwise stated, each test shall include
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a) a check that any change in the registers or equivalent energy of the test output is less
than the critical change value given in 3(3)(vi)(b),
b) an operational check to verify that the meter registers energy when subjected to current,

¢) a check for correct operation of pulse outputs and tariff change inputs, if present, and

d) confirmation by measurement that the meter still fulfils the base maximum permissible
error requirements after the disturbance test.

Temporary loss of functionality is allowed as long as the meter returns to normal
functionality automatically when the disturbance is removed.

The mandatory test points for checking the base maximum permissible error are
1) Iy, PF =1,
2) 10 A, PF = 0.5 inductive.

(ii) Magnetic field (AC, power frequency) of external origin,-

Object of the test:

Test procedure:

Allowed effects:

Test severity:

To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under
conditions of an AC magnetic field at power frequency of external origin.

The meter shall be connected to the reference voltage but with no current
in the current circuits. The magnetic field shall be applied along three
orthogonal directions.

No significant fault shall occur.

Magnetic field strength short duration (3 s): 1000 A/m.

(iii) Electrostatic discharge,-

Object of the test:

Test procedure:

Direct application:

To verify compliance with the requirements of 3(3)(vi)(b) and Table 5
under conditions of direct and indirect electrostatic discharge. Meters such
as electromechanical meters which have been constructed using only
passive elements shall be assumed to be immune to electrostatic
discharges.

An ESD generator shall be used with performance characteristics specified
in the referenced standard. Before starting the tests, the performance of
the generator shall be verified. At least 10 discharges, in the most sensitive
polarity, shall be applied. For a meter not equipped with a ground terminal,
the meter shall be fully discharged between discharges. Contact discharge
is the preferred test method. Air discharges shall be used where contact
discharge cannot be applied.

In the contact discharge mode to be carried out on conductive surfaces,
shall be in contact with the meter. In the air discharge mode on insulated
surfaces, the electrode is approached to the meter and the discharge occurs
by spark.
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Indirect application: The discharges are applied in the contact mode to coupling planes mounted
in the vicinity of the meter.

Test conditions: The test shall be done with the meter in operating condition. The voltage
circuits shall be energized with Uhom and the current and auxiliary circuits
shall be open, without any current. The meter shall be tested as table-top

equipment.

Allowed effects: No significant fault shall occur.

Test severity: Contact discharge voltage : 8 kV
Air discharge voltage @: 15 kV

Note ): Contact discharges shall be applied on conductive surfaces.
Note (): Air discharges shall be applied on non-conductive surfaces.

(iv) Fast transients,-

Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5
under conditions where electrical bursts are superimposed on voltage and
current circuits, and I/O and communication ports. Meters such as
electromechanical meters which have been constructed using only passive
elements shall be assumed to be immune to fast transients.

Test procedure: A burst generator shall be used with the performance characteristics
specified in the referenced standard. The meter shall be subjected to bursts
of voltage spikes for which the repetition frequency of the impulses and
peak values of the output voltage on 50 Ohm and 1000 Ohm loads are
defined in the referenced standard. The characteristics of the generator
shall be verified before connecting the meter. Both positive and negative
polarity bursts shall be applied. The duration of the test shall not be less
than 1 min for each amplitude and polarity. A capacitive coupling clamp, as
defined in the standard, shall be used to couple to I/O and communication
lines with a reference voltage over 40 V. The test pulses shall be applied
continuously during the measurement time.

Test conditions: The meter shall be tested as table-top equipment.

The meter voltage and auxiliary circuits shall be energized with reference
voltage.

The cable length between the coupling device and the meter shall be 1 m.
The test voltage shall be applied in common mode (line-to-earth) to
a) the voltage circuits,

b) the current circuits, if separated from the voltage circuits in normal
operation,
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c) the auxiliary circuits, if separated from the voltage circuits in normal
operation and with a reference voltage over 40 V.

Test severity: Test voltage on the current and voltage circuits: 4 kV.
Test voltage on auxiliary circuits with a reference voltage over 40 V: 2 kV.

Allowed effects:  The error shift, compared to the intrinsic error at reference conditions,
shall be less than that given for the relevant meter class in Table 5.

Mandatory test points: 10 4, PF = 1.
(v) Voltage dips and interruptions,-

Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under
conditions of short time mains voltage reductions (dips and interruptions).
Meters such as electromechanical meters which have been constructed
using only passive elements shall be assumed to be immune to voltage dips
and interruptions.

Test procedure: A test generator, which is able to reduce the amplitude of the AC mains
voltage over an operator-defined period of time, should be used in this test.
The performance of the test generator shall be verified before connecting
the meter.
The mains voltage reductions shall be repeated 10 times with an interval of
at least 10 seconds.

Test conditions: Voltage circuits energized with Uhom.
Without any current in the current circuits.

Test severities: Voltage dips:
Test Test a Test b Test c
Reduction: | 30 % 60 % 60 %

Duration: | 0.5 cycles 1 cycle 25 cycles (50 Hz)
30 cycles (60 Hz)

Voltage interruption test:

Reduction: 0 %
Duration: 250 cycles (50 Hz)
300 cycles (60 Hz)

Allowed effect: No significant fault shall occur.
(vi) Radiated, radio frequency (RF), electromagnetic fields,-
Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under

conditions of radiated, radio frequency, electromagnetic fields. Meters such
as electromechanical meters which have been constructed using only
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Test procedure:

Allowed effects:

passive elements shall be assumed to be immune to radiated radiofrequency
fields.

Refer to 6(3)(xv)(a) for test procedure.

No significant fault shall occur.

(vii) Surges on AC mains power lines,-

Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under

Test procedure:

Test conditions:

conditions where electrical surges are superimposed on the mains voltage
and, if applicable, on I/O and communication ports. This test is not
applicable for meters such as electromechanical meters which shall be
assumed to be immune to surges.

A surge generator shall be used with the performance characteristics
specified in the referenced standard. The test consists of exposure to surges
for which the rise time, pulse width, peak values of the output
voltage/current on high/low impedance load, and minimum time interval
between two successive pulses are defined in the referenced standard.

The characteristics of the generator shall be verified before connecting the
meter.

Meter in operating condition;

Voltage circuits energized with nominal voltage;

Without any current in the current circuits and the current terminals shall be open;

Cable length between surge generator and meter: 1 m;

Tested in differential mode (line to line);

Phase angle: pulses to be applied at 60° and 240° relative to zero crossing of AC supply.

Test severities:

Voltage circuits:

e Line to line: Test voltage: » 2.0 kV, generator source; impedance: 2 Q;

e Line to earth®: Test voltage: 4.0 kV; generator source; impedance: 2 Q;
e Number of tests: 5 positive and 5 negative;

e Repetition rate: maximum 1/min.

Auxiliary circuits with a reference voltage over 40 V:

Line to line: Test voltage: » 1.0 kV, generator source; impedance: 42 Q;
Line to earth®): Test voltage: 2.0 kV; generator source; impedance: 42 Q;
Number of tests: 5 positive and 5 negative;

Repetition rate: maximum 1/min.

Note (1): For cases where the earth of the meter is separate to neutral.
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(viii) Damped oscillatory waves immunity test,-

Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under

Test procedure:

Test conditions:

conditions of damped oscillatory waves. This test is only for meters intended
to be operated with voltage transformers.

The meter is subjected to damped oscillatory voltage waveforms with a peak
voltage according to the test severity stated below.
Meters shall be tested as table-top equipment;

Meters shall be in operating condition;
Voltage circuits energized with nominal voltage;

With 7= 20 £ and power factor one and 0.5 inductive.

Test severities:

Allowed effects:

Test voltage on voltage circuits and auxiliary circuits with an operating
voltage > 40 V:

e common mode: 2.5 kV;

o differential mode: 1.0 kV;

Test frequencies:

¢ 100 kHz, repetition rate: 40 Hz;

¢ 1 MHz, repetition rate: 400 Hz;

Test duration: 60 s (15 cycles with 2 s on, 2 s off, for each frequency).

During the test the function of the meter shall not be perturbed and the
error shift shall be less than the limits given in Table 5.

Mandatory test points: 20 4, PF = 1 and 0.5 inductive.

(ix) Short-time overcurrent,-

Object of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under

Test procedure:

Test current:

Allowed effects:

conditions of a short time over current.

The meter shall be able to handle the current caused by a short-circuit within
the load being metered, when that load is protected with the proper fuses
or breakers.

For direct connected meters: 30" fnax +0 % —10 %, for one half cycle at
rated frequency or equivalent. For meters connected through current
transformers:

A current equivalent to 20" Jnax +0 % —10 %, for 0.5 s.

The test current shall be applied to one phase at the time. The test current
value given is the r.m.s. value, not the peak value.

No damage shall occur. With the voltage reconnected the meter shall be
allowed to return to normal temperatures (about 1 h). The error shift,
compared to the initial error before the test, shall then be less than the limit
of error shift given by Table 5.

Mandatory test points: 10 %, PF = 1.
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(x) Impulse voltage,-

(a) General,-

Obiject of the test: To verify compliance with the requirements of 3(3)(vi)(b) and Table 5 under

General test
procedure:

General test
conditions:

Allowed effects:

conditions of impulse voltage.

The meter and its incorporated ancillary devices, if any, shall be such

that they retain adequate dielectric qualities, taking account of the
atmospheric influences and different voltages to which they are subjected
under normal conditions of use.

The meter shall withstand the impulse voltage test as specified below. The
test shall be carried out only on complete meters.

For the purpose of this test, the term “earth” has the following meaning:

a) when the meter case is made of metal, the “earth” is the case itself,
placed on a flat, conducting surface;

b) when the meter case or only part of it is made of insulating material, the
“earth” is a conductive foil wrapped around the meter touching all
accessible conductive parts and connected to the flat, conducting surface
on which the meter is placed. The distances between the conductive foil
and the terminals, and between the conductive foil and the holes for the
conductors, shall be no more than 2 cm.

During the impulse voltage test, the circuits that are not under test shall be
connected to the earth.

Ambient temperature: 15 °C to 25 °C;
Relative humidity: 25 % to 75 %;
Atmospheric pressure: 86 kPa to 106 kPa.

After completion of the impulse voltage test, there shall be no damage to
the meter and no significant fault shall occur.

(b) Impulse voltage test procedure,-

Test conditions:

Impulse waveform: 1.2/50 ps impulse
Voltage rise time: £ 30 %;

Voltage fall time: £ 20 %;

Source energy: 10.0J £ 1.0 J;

Test voltage: in accordance with Table 15;

Test voltage tolerance: +0 —10 %.

Note The selection of the source impedance is at the discretion of the testing laboratory.

For each test (see 6(4)(x)(c) and 6(4)(x)(d)) the impulse voltage is applied ten times with one
polarity and then repeated ten times with the other polarity. The minimum time between
impulses shall be 30 s.
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Table 15 Impulse voltage test levels

Voltage phase to earth derived | Rated impulse voltage (V)
from rated system voltage (V)

V <100 3000

100 <V <150 6000

150 <V <300 10000

300 <V <600 12000

(c) Impulse voltage tests for circuits and between circuits,-

Test procedure:

The test shall be made independently on each circuit (or assembly of
circuits) which is insulated from other circuits of the meter in normal use.
The terminals of the circuits which are not subjected to impulse voltage shall
be connected to earth.

Thus, when the voltage and current circuits of a measuring element are
connected together in normal use, the test shall be made on the whole. The
other end of the voltage circuit shall be connected to earth and the impulse
voltage shall be applied between the terminal of the current circuit and
earth. When several voltage circuits of a meter have a common point, this
point shall be connected to earth and the impulse voltage successively
applied between each of the free ends of the connections (or the current
circuit connected to it) and earth. The other end of this current circuit shall
be open.

When the voltage and current circuits of the same measuring element are
separated and appropriately insulated in normal use (e.g. each circuit
connected to measuring transformer), the test shall be made separately on
each circuit.

During the test of a current circuit, the terminals of the other circuits shall
be connected to earth and the impulse voltage shall be applied between one
of the terminals of the current circuit and earth. During the test of a voltage
circuit, the terminals of the other circuits and one of the terminals of the
voltage circuit under test shall be connected to earth and the impulse
voltage shall be applied between the other terminal of the voltage circuit
and earth.

The auxiliary circuits intended to be connected either directly to the mains
or to the same voltage transformers as the meter circuits, and with a
reference voltage over 40 V, shall be subjected to the impulse voltage test
by being tied together with a voltage circuit during tests. The other auxiliary
circuits shall not be tested.

(d) Impulse voltage test of electric circuits relative to earth,-
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Test procedure:

Allowed effects:

(xi) Earth fault,-

Obiject of the test:

Test procedure:

Allowed effects:

All the terminals of the electric circuits of the meter, including those of the
auxiliary circuits with a reference voltage over 40 V, shall be connected
together.

The auxiliary circuits with a reference voltage below or equal to 40 V shall
be connected to earth. The impulse voltage shall be applied between all the
electric circuits and earth.

During this test no flashover, disruptive discharge or puncture shall occur.

To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of earth fault.

This test only applies to three-phase four-wire transformer-operated meters
connected to distribution networks which are equipped with earth fault
neutralizers or in which the star point is isolated. In the case of an earth
fault and with 10 % overvoltage, the line-to-earth voltages of the two lines
which are not affected by the earth fault will rise to 1.9 times the nominal
voltage.

The following test requirements apply:

For a test under a simulated earth fault condition in one of the three lines,
all voltages are increased to 1.1 times the nominal voltages during 4 h. The
neutral terminal of the meter under test is disconnected from the ground
terminal of the meter test equipment (MTE) and is connected to the MTE's
line terminal at which the earth fault has to be simulated (see Figure 5).
In this way, the two voltage terminals of the meter under test which are
not affected by the earth fault are connected to 1.9 times the nominal phase
voltages.

After the test, the meter shall show no damage and shall operate correctly.
The change of error measured when the meter is back at nominal working
temperature shall not exceed the limits given in Table 5.

Mandatory test points: 10 Iy, power factor = 1, balanced load.
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Figure 5 Set-up for earth fault test

(xii) Operation of ancillary devices,-

Object of the test:

Test procedure:

Allowed effects:

Mandatory test
points:

To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of operation of ancillary devices. The operation of ancillary
devices shall be tested to ensure that they do not affect the metrological
performance of the meter.

In this test, the meter shall be operated at reference conditions and its error
continuously monitored, while ancillary devices such as communication
devices, relays and other I/O circuits are operated.

The functionality of the meter shall not be impaired and the error shift due
to the operation of the ancillary devices shall always be less than the error
shift limit specified in Table 5.

.lt-:r and .[max at PF = 1

(xiii) Mechanical tests,-

(a) Vibrations,-

Object of the test:

Test procedure:

To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of vibrations.

The meter shall, in turn, be tested in three, mutually perpendicular axes
whilst mounted on a rigid fixture by its normal mounting means.

The meter shall normally be mounted so that the gravitational force acts in
the same direction as it would in normal use. Where the effect of
gravitational force is not important the meter may be mounted in any
position.
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Test severity:

Allowed effects:
Mandatory test
Points:

(b) Shock,-

Object of the test:

Test procedure:

Test severity:

Allowed effects:

Total frequency range 10 — 150 Hz
Total r.m.s. level 7 m's
Acceleration Spectral Density (ASD) |1 m?'s3
level 10 — 20 Hz

Acceleration Spectral Density (ASD) | —3 dB/octave
level 20 — 150 Hz
Duration per axis: at least 2 min.

After the test, the function of the meter shall not be impaired and the error
shift, at10 4., shall not exceed the limit of error shift listed in Table 5.

10 &, PF = 1.

To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of shock.

The meter is subjected to non-repetitive shocks of standard pulse shapes
with specified peak acceleration and duration. During the test, the meter
shall not be operational and it shall be fastened to a fixture or to the shock-
testing machine.

Pulse shape: half-sine;

Peak acceleration: 30 gn (300 ms2);

Pulse duration: 18 ms.

After the test, the function of the meter shall not be impaired and the error
shift, at10 %, shall not exceed the limit of error shift listed in Table 5.

Mandatory test points: 10 4, PF = 1.

(xiv) Protection against solar radiation,-

Object of the test:

Test conditions:

Test apparatus:

Test conditions:

To verify compliance with the requirements of 3(5), 3(6)(i), 3(7)(i) and
3(3)(vi)(b) regarding protection against solar radiation. For outdoor meters
only.

Meter in non-operating condition.

Lamp type/wavelength: UVA 340;

Black panel thermometer;

Light meter;

Cycling rig with a condensation cycle to comply with the parameters in the
test conditions.

Meter in non-operating condition
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Test cycle (12 h Lamp type| Spectral Black panel

cycle) irradiance temperature

8 h dry UVA340 | 0.76 W'm=2 nm™| 60 + 3 °C
at 340 nm

4 h condensation Light off 50 £ 3 °C

Test procedure in brief: Partially mask a section of the meter for later comparison. Expose the
meter to artificial radiation and weathering for a period of 66 days (132 cycles) and in accordance
with the test conditions above.

After the test the meter shall be visually inspected and a functional test shall be performed. The
appearance and, in particular, the legibility of markings and displays shall not be altered. Any
means of protection of the metrological properties, such as the case and sealing, shall not be
affected. The function of the meter shall not be impaired.

(xv) Protection against ingress of dust,-

Object of the test:  To verify compliance with the provisions of 3(3)(vi)(b) and Table 5
regarding protection against the ingress of dust.

Test conditions: Reference conditions;
IP 5X rating;
Category 2 enclosure.

Test procedure: After the test the interior of the meter shall be visually inspected and a
functional test shall be performed.

Allowed effects: The talcum powder or other dust used in the test shall not have accumulated
in @ quantity or location such that it could interfere with the correct
operation of the equipment or impair safety. No dust shall deposit where it
could lead to tracking along the creepage distances. The function of the
meter shall not be impaired.

(xvi) Climatic tests,-
(a) Extreme temperatures - dry heat,-

Object of the test: To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of dry heat.

Test procedure: The test consists of exposure to the specified high temperature under “free
air” conditions for 2 h (beginning from when the temperature of the meter
is stable), with the meter in a non-operating state.

The change of temperature shall not exceed 1 °C/min during heating up
and cooling down.

The absolute humidity of the test atmosphere shall not exceed 20 g/m3.



[T [1—&vE 3(i)] AT T ST © AHTETLOT 141

Test severity: The test shall be performed at a standard temperature one step higher than
the upper temperature limit specified for the meter.

Possible temperatures: 40 °C 55 °C 70 °C 85 °C.

Allowed effects:  After the test, the function of the meter shall not be impaired and the error
shift shall not exceed the limit of error shift listed in Table 5.

Mandatory test points: 10 %, PF = 1.
(b) Extreme temperatures — cold,-

Object of the test: To verify compliance with the provisions of 3(3)(vi)(b) and Table 5 under
conditions of low temperatures.

Test procedure:  The test consists of exposure to the specified low temperature under “free
air” conditions for 2 h (beginning from the time when the temperature of
the meter is stable) with the meter in a non-operating state.

The change of temperature shall not exceed 1 °C/min during heating up
and cooling down.

Test severity: The test shall be performed at a standard temperature one step lower than
the lower temperature limit specified for the meter.

Possible temperatures: —10 °C —25 °C —40 °C -55 °C),

Allowed effects:  After the test, the function of the meter shall not be impaired and the error
shift shall not exceed the limit of error shift listed in Table 5.

Mandatory test points: 10 4, PF = 1.

Note (1): If specified lower temperature limit is =55 °C, then this test shall be performed at —55
oC.

(c) Damp heat, steady-state (non-condensing), for humidity class H1,-

Object of the test: To verify compliance with the provisions in Table 4, 3(3)(vi)(b) and Table
5 under conditions of high humidity and constant temperature. For meters
that are specified for enclosed locations where the meters are not subjected
to condensed water, precipitation, or ice formations (H1).

Test procedure: The test consists of exposure to the specified high level temperature and
the specified constant relative humidity for a certain fixed time defined by
the severity level. The meter shall be handled such that no condensation
of water occurs on it.

Test conditions: Voltage and auxiliary circuits energized with reference voltage;
Without any current in the current circuits.
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Test severity:

Allowed effects:

Temperature: 30 °C;
Humidity: 85 %);
Duration: 2 days.

During the test no significant fault shall occur. Immediately after the test
the meter shall operate correctly and comply with the accuracy
requirements of Table 4.

24 h after the test the meter shall be submitted to a functional test during
which it shall be demonstrated to operate correctly. There shall be no
evidence of any mechanical damage or corrosion which may affect the
functional properties of the meter.

(d) Damp heat, cyclic (condensing) for humidity class H2 and H3,-

Object of the test: To verify compliance with the provisions in Table 4, 3(3)(vi)(b) and Table 5

Test procedure:

Test conditions:

Test severities:

under conditions of high humidity and temperature variations. This test
applies to meters with a humidity class specification either for enclosed
locations where meters can be subjected to condensed water or for open
locations (humidity classes H2 and H3).

The test consists of exposure to cyclic temperature variation between 25 °C
and the temperature specified as the upper temperature according to the
test severities below, whilst maintaining the relative humidity above 95 %
during the temperature change and low temperature phases, and at 93 %
during the upper temperature phases.

Condensation should occur on the meter during the temperature rise.

The 24 h cycle consists of

1) temperature rise during 3 h,

2) temperature maintained at upper value until 12 h from the start of the
cycle,

3) temperature reduced to lower value within 3 h to 6 h, the rate of fall
during the first hour and a half being such that the lower value would be
reached in 3 h,

4) temperature maintained at lower value until the 24 h cycle is completed.

The stabilizing period before and recovery after the cyclic exposure shall be
such that all parts of the meter are within 3 °C of their final temperature.

Voltage and auxiliary circuits energized with reference voltage;
Without any current in the current circuits;
Mounting position according to manufacturer’s specification.

Meters with a humidity class specification for enclosed locations where
meters can be subjected to condensed water shall be tested at severity level
1. Meters with a humidity class specification for open locations shall be
tested at severity level 2.
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Allowed effects:

(e) Water test,-

Object of the test:

Test procedure:

Test conditions:

Specified humidity class: H2 H3
Severity levels: 1 2
Upper temperature (°C): 40 55
Duration (cycles): 2 2

During the test no significant fault shall occur.

Immediately after the test the meter shall operate correctly and comply
with the accuracy requirements of Table 4.

24 h after the test the meter shall be submitted to a functional test during
which it shall be demonstrated to operate correctly. There shall be no
evidence of any mechanical damage or corrosion which may affect the
functional properties of the meter.

To verify compliance with the provisions in 3(3)(vi)(b) and Table 5 under
conditions of rain and water splashes. The test is applicable to meters that
are specified for open locations (H3).

The meter is mounted on an appropriate fixture and is subjected to
impacting water generated from either an oscillating tube or a spray nozzle
used to simulate spraying or splashing water.

The meter shall be in functional mode during the test;

Flow rate (per nozzle): 0.07 L/min;

Duration: 10 min;

Angle of inclination: 0° and 180°.

Allowed effects:

During the test no significant fault shall occur.

Immediately after the test the meter shall operate correctly and comply
with the accuracy requirements of Table 2.

24 h after the test the meter shall be submitted to a functional test during
which it shall be demonstrated to operate correctly and comply with the
accuracy requirements of Table 2. There shall be no evidence of any
mechanical damage or corrosion which may affect the functional properties
of the meter.

(xvii) Durability test,-

Object of the test: To verify compliance with the provisions in 3(8) and Table 5 for durability.

Test procedure:

Test shall be performed to check durability of electricity meters.
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Mandatory test points: For initial and final measurement, the voltage shall be Uhom, with the
following test points: &, 10 %, and /nax at PF = 1.

7. Type evaluation and approval.- An examination for type evaluation shall determine whether
a meter complies with all requirements in Clause 3 and whether documentation supplied by
the manufacturer complies with the requirements in clause 4(1).

A meter may only be deemed to have passed examination for type approval if the results of all
type tests comply with the requirements given in clause 3. The measurement uncertainty shall
be small enough to allow clear discrimination between a pass result and a fail result. In
particular, an uncertainty less than one fifth the maximum permissible error given for the
corresponding test point must be obtained for tests described in clause 6(2), unless otherwise
specified in the relevant test description.

The scope of the tests performed and test severities used shall be consistent with the
manufacturer’s specifications and with the requirements of clause 3.

8. Verification,-

(1) General.- Verification may be carried out individually. In all cases meters shall conform to
the requirements of this Notification. The base maximum permissible errors for subsequent
verification and in-service inspections shall be the same as given in 3(3)(iii). The initial
verification of all meters and re-verification of those meters which have been repaired or
otherwise changed shall be done. The re-verification period of in-service meters shall be given
in Table A and B as follows:

Table A

Electro-mechanical induction-type

Colum Column II
ni
Type Re-verification Period

1. Electrical Energy Meters — watt-hour, reactive-volt-ampere-hour, volt-ampere-hour, or Q-
hour, including those with integrated pulse initiators, multi-tariff registers, remote-meter-
reading or automatic-meter-reading (AMR) features.

Disk-suspension type

Magnetic Other
a) 1- or 1'2-element, standard A 5 years 2 years
or S base
b) 2-, 22-, or 3-element 3 years 2 years
c) Totalizing types 2 years 2 years
2. Loss meter
a) A2-hour 2 years
b) V2-hour 2 years
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3. Electrical Demand (Power) Meters — watt, reactive-volt-ampere or volt-ampere including
those with integrated energy meters and associated functions

a) Mechanical block-interval 2 years
b) Thermal or recti-thermal 2 years
4. Other meters
a) Magnetic-tape Pulse-recorder 3 years
b) Punched-paper Pulse-recorder 3 years
¢) Electronic Pulse-recorder 2 years
d) Thermal converters 3 years
e) Transducers 3 years
f) Electronic Instrument 3 years
Transformers
Table B

Electronic-type

Column I Column II

Type Re-verification Period

5. Electrical Energy Functions— watt-hour, reactive-volt-ampere-hour, volt-ampere-hour, Q-
hour, AZhour, V2hour including those with integrated pulse initiators and/or receivers, multi-
tariff registers, remote-meter-reading or automatic-meter-reading (AMR) features.

a) single-phase types 3 years

b) polyphase types 3 years

6. Electrical Demand (Power) Functions— watt, reactive-volt-ampere or volt-ampere including those
with integrated energy meters and associated functions

a) single-phase types 3 years
b) polyphase types 3 years
(2) Testing.-

(i) Calibration status.- Check that the test system used has sufficient accuracy to verify the
meters under test, and that the calibration is valid.

(ii) Conformity check.- Check that the instrument is manufactured in conformity with the type
approval documentation.

(iii) Warming-up.- It may be necessary to warm the meter up before full operation. The length
of the warming-up period depends on the actual type of instrument and shall be determined in
advance. During the test for initial intrinsic error the meter shall be allowed to stabilize at each
current level before measurements for a period, no longer than 5 min, to be nominated by the
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manufacturer. The order of the test points shall be from lowest current to highest current and
then from highest current to lowest current. For each test point, the resulting error shall be the
mean of these measurements. For Imax, the maximum measurement time shall be 10 min
including stabilizing time.

(iv) Minimum test program.- The minimum program consists of:

e No-load check;
e Starting current check;
e Current dependence;

e Check of the register.

(a) No-load check.- For this test, there shall be no current in the current circuit. The test shall
be performed at Unhom.

For meters with a test output, the output of the meter shall not produce more than one pulse.
For an electromechanical meter, the rotor of the meter shall not make a complete revolution.

The minimum test period At shall be as specified period in 6(2)(iv).

A meter with more than one connection mode shall be tested in all modes. However, if the test
is made /n-situ on an installed meter, only the actual mode of connection need be tested.

For transformer-operated meters with primary rated registers where the value of & (and possibly
Unom) are given as primary side values, the constant k (and Unom) shall be recalculated to
correspond to secondary side values (of voltage and current).

(b) Starting current check.- The test is performed at It and unity power factor.

For initial verification of meters produced from a continuously operating process resulting in a
large number of identical units, it is sufficient for the error curve from Ist to Imin to be recorded
on a sample batch every 3 months for the particular meter type.

For initial verification of meters produced by other means, it will be sufficient if the meter is
observed to run continuously when the starting current is applied (refer to the test procedure in

6(2)(iii)).
A meter with more than one connection mode shall be tested in all modes. However, if the test
is made /n-situ on an installed meter, only the actual mode of connection need be tested.

(c) Current dependence.- Meters shall comply with the accuracy requirements of Table 2. As a
minimum these shall be checked at the following currents:
e Imn, PF= 1,

e Iy, PF=1;

e Iy, PF=0.5inductive;
e 101+, PF=1,

e 10 Iy, PF = 0.5 inductive;
o Inax, PF=1;



[T [1—&vE 3(i)] AT T ST © AHTETLOT 147

e Inax, PF = 0.5 inductive.

In the case of three-phase meters with an alternative single-phase connection mode or which
are being used as two-phase meters, the single-phase load test shall be performed separately
for each phase at:

e 101y, PF=1; and

e 10 I, PF = 0.5 inductive.

For meters with alternate connection modes, such as one-phase connections for poly-phase
meters or meters being used as two-phase meters, this test shall be performed separately for
each connection mode.

(d) Check of the register.- If test (pulse) outputs are used for tests of accuracy requirements, a
test must be performed to ensure that the relation between the basic energy register and the
relevant test output(s) complies with that specified by the manufacturer.

The test shall be performed by passing a quantity of energy £through the meter, where £ = Enin
specified in 6(2)(v):

The energy put through the meter shall be calculated using the number of pulses from the test
output; the relative difference between this energy and the energy registered shall be
determined. This relative difference must not be greater than one tenth of the base maximum
permissible error.

The test shall be performed at a single arbitrary current 7> 4.

(v) Sealing.- If there are no seals on the meter (e.g. because they have not yet been applied or
because they have been removed during verification testing), the meter shall be sealed.

(3) Reference conditions for initial and subsequent verifications in a laboratory.- Reference
conditions and load conditions for initial and subsequent verifications in a laboratory are given
in Tables 16 and 17.

Table 16 Reference conditions and their tolerances for initial and subsequent verification

Quantity Reference conditions Tolerance
Voltage(s) Unom +2 %
Ambient temperature 23 °C +50C
Frequency From +0.5%
Wave-form Sinusoidal d=<2%
Magnetic induction of 0T B<0.1mT

external origin at

reference frequency
Electromagnetic RF fields | 0 V/m <2V/m
30 kHz — 6 GHz
Operating position for Mounting as stated by + 3.0°
instruments sensitive to | manufacturer
position
Phase sequence for poly- | L1, L2, L3 -
phase meters
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Equal current in all + 5 % and £ 5°
Load balance current circuits

Table 17 Load conditions and their tolerances in tests for initial and subsequent verification

Current range of device under| Class A, B: £ 10 %
Current(s) test
Class C, D: £ 10 %
Power factor range of device current to voltage phase
Power factor |under test difference + 5°

'"ANNEXURE- A’
Estimation of combined errors
(Informative)

(1) Estimate of combined maximum permissible error based on the requirements of this
Notification

This Notification permits a base maximum permissible error plus an error shift caused by
influence quantities. The actual error of a complying meter when in use could therefore exceed
the base maximum permissible error. There is a need to estimate an overall maximum
permissible error that indicates the largest error that can reasonably be attributed to a meter
type that complies with this Notification. This entails estimating the errors of a measurement of
an arbitrary meter within the rated operating conditions.

However, adding the base maximum permissible error and all error shifts algebraically would
give a much too pessimistic estimate of the metering uncertainty, for two reasons. For an
arbitrary set of influence factor values, some of the error shifts will be low and some will probably
have opposite signs, tending to cancel each other out. Furthermore, the electricity meter is an
integrating device, thus the errors caused by influence quantities will average out to some extent
as the values of the influence factors vary over time.

If we make the following assumptions:

a) the integrating effect may be ignored,
b) none of the effects of the influence factors are correlated;,

c) the values of the influence quantities are more likely to be close to the reference values than
to limits of the rated operated conditions,



[T [1—&vE 3(i)] AT T ST © AHTETLOT 149

d) the influence quantities, and the effects of the influence factors, can be treated as Gaussian
distributions, and thus a value of half the maximum permissible error shift can be used for the
standard uncertainty, then the combined maximum permissible error (assuming a coverage
factor of two corresponding to a coverage probability of approximately 95 %) can be estimated
using the formula:

e - - - -
|v" base v freguency v unbalance v harmonic v teamperaturs
v =2* | + + + + +
aY 4 4 4 4 4 4

v voltage

where

Vbase iS the base maximum permissible error;
Vvoltage IS the maximum error shift permitted for voltage variation;

Virequency iS the maximum error shift permitted for frequency variation;

Vunbalance iS the maximum error shift permitted for unbalance variation;

Vharmonics IS the maximum error shift permitted for the variation of harmonic content;
Viemperature iS the maximum error permitted for temperature variation.

(2) Estimation of combined error based on type test results and specific conditions

(i) Method 1

The combined maximum error can also be estimated for a particular meter type using type test
results. Type test results can often show a smaller variation than that required by this
Notification, leading to an assured smaller value for the overall maximum error.

Keeping the assumption of a Gaussian distribution being valid the combined maximum error can
then be estimated from a combination of test results using the formula ®:

[
ec(@.i) = [(e*(PE,1 ) + S, i*(T) +8e, i2(U) + be,, 1*())

where:

For each current f and each power factor Ph
e d PFp, I}) is the intrinsic error of the meter measured in the course of the tests, at current
I and power factor PF;

o 06,i(T), 0eyi(U), 0eyi( F) are the maximum additional errors measured in the course
the test,

when the temperature, the voltage and the frequency are respectively varied over the whole
range specified in the rated operated conditions, at current 7 and power factor PR

(ii) Method 2
When assuming that a Gaussian distribution may no longer be valid, instead a rectangular
distribution should be assumed for the effects of influence factors.
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Thus, the combined maximum error can then be estimated from a combination of test results
using the formula ®:

e - - - =
|e” bass g” fregquency g unbalance 8" harmonic 8" tempearaturs
e, =2* | + + + + +

\ 3 3 3 3 3 3

E:vo!rﬂga

where:
€pase is the maximum error obtained in the test for base maximum error, taking into account the

measurement uncertainty of the type test(?);

Ewitage 1S the maximum error shift obtained in the test for voltage variation, taking into account
the measurement uncertainty of the type test;

€requency 1S the maximum error shift obtained in the test for frequency variation, taking into
account the measurement uncertainty of the type test;

€unvalance 1S the maximum error shift obtained in the test for unbalance variation, taking into
account the measurement uncertainty of the type test;

Enarmonics 1S the maximum error shift obtained in the test for variation of harmonic content, taking
into account the measurement uncertainty of the type test;

Etemperature IS the maximum error shift obtained in the test for temperature variation, taking into
account the measurement uncertainty of the type test.

Note (2): The measurement uncertainty must be included in each component ¢; of the overall
error. Since one term is a known value and the other an uncertainty they cannot be treated as
two uncorrelated statistical distributions, and must hence be added algebraically.

Note (3): Components contributing to the combined error may be selected and should at least
COMPrise: Ebase, Errequency, Etemperature and Boltage-

The effects of correlations between factors such as load profiles and ambient temperature
variation on meter accuracy have not been included in the above calculations, but could be
modeled in situations where appropriate.
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‘ANNEXURE- B’
Legislative matters
(Informative)

(1) This Notification provide an appropriate balance between flexibility and uniformity by the
provision of options for a number of conditions, such as:
a) Nominal voltage;

b) Nominal frequency;

c) Rated temperature;

d) Level of protection from water and humidity;
e) Level of protection from impulse voltages;

f) Handling of energy flow direction.

It should be noted that it may also include specific requirements relating to matters such as:
g) Electrical interface;
h) Mechanical interface and housing.

It should also be noted that, while the maximum current is most often specified by the
characteristics of the installation, the value of the transitional current and/or the ratio between
the maximum current and the transitional current are important for end customers with low
power consumption, since these customers could experience large relative metering errors if the
load current is lower than the transitional current for a large part of the time. The values of 4
and Inax may be chosen from Table 18.

Table 18 Preferred current ranges

Other values of % and
Preferred values of % and Jmax Jrax
Type of meter connection | (Amperes) (Amperes)

Standard 4 values: 0.125, 0.25, Other 4 values: 0.75,
Direct connection 05,1, 2, 3. 1.5,25,4,5

Standard Zmax values: 10, 20, 40, [Other Znax values:30, 50,
60, 80, 160
100, 120, 200, 320

Connection through Standard £ values: 0.05, 0.1,

current 0.25 Other £ values: 0.125
Standard /max values: 1.2, 1.5, 2,

transformer(s) 2.4,3,4,6,7.5,10, 20 Other Imax values 3.75, 5

Note 1. The current range of transformer operated meters should be compatible with the current
range of current transformers.
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Note 2. The Notification prescribe the maximum permissible 4 value, prescribe a minimum
current range, or a minimum ratio between Iax and 4. These can be prescribed as absolute
values or values based on the typical power demand for certain types of customers etc.

(i) Choice of accuracy class

More accurate meters should be used when metering large flows of electricity in order to
minimize the economic impact of unavoidable measurement errors. While class A meters may
be acceptable for situations involving low energy consumption, higher class indices should be
used when higher rates of energy consumption are involved.

The accuracy of the meter will be independent of the power grid characteristics for most meter
connection modes; however, there may be a need to evaluate the influence of grid
characteristics, especially for meters with higher class indices, in cases where there are
underlying assumptions of grid symmetry and/or lack of leakage currents. It is possible that
contributions to the overall meter error due to grid characteristics in such situations may be
larger than contributions from the meter itself, especially at higher accuracy; it may therefore
be appropriate to limit the use of connection modes of this type.

(i) Matters not covered under this Notification

This Notification is limited to describing the relevant metrological requirements of an electricity
meter and therefore does not cover certain matters, such as:

a) EMC emissions;
b) Electrical safety and personal safety;

¢) Security of communication protocols and further handling of measurement results.

'‘ANNEXURE- C': Description of selected validation methods
1 Analysis of documentation and specification and validation of the design (AD)
Application: Basic procedure, applicable during all software validation assessments.

Preconditions: The procedure is based on the manufacturer's documentation of the
measuring instrument.
Depending on the demands this documentation shall have adequate scope:

(1) Specification of the externally accessible functions of the instrument in a general
form (Suitable for simple instruments with no interfaces except a display, all
features verifiable by functional testing, low risk of fraud);

(2) Specification of software functions and interfaces (necessary for instruments with
interfaces and for instrument functions that cannot be functionally tested and in
case of increased risk of fraud). The description shall make evident and explain all
software functions that may have an impact on metrological features;

(3) Concerning interfaces, the documentation shall include a complete list of
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commands or signals that the software is able to interpret. The effect of each
command shall be documented in detail. The way in which the instrument reacts
on undocumented commands shall be described;

(4) Additional documentation of the software for complex measuring algorithms,
cryptographic functions, or crucial timing constraints shall be provided, if
necessary for understanding and evaluating the software functions;

(5) When it is not clear how to validate a function of a software program the onus to
develop a test method should be placed on the manufacturer. In addition, the
services of the programmer should be made available to the examiner for the
purposes of answering questions.

A general precondition for examination is the completeness of the documentation
and the clear identification of the EUT, i.e. of the software packages that
contribute to the metrological functions.

Description: The examiner evaluates the functions and features of the measuring
instrument using the description in text and graphical representations and decides whether
these comply with the requirements. Metrological requirements as well as software-
functional requirements (e.g. fraud protection, protection of adjustment parameters,
disallowed functions, communication with other devices, update of software, fault detection,
etc.) have to be considered and evaluated.

Result: The procedure gives a result for all characteristics of the measuring instrument,
provided that the appropriate documentation has been submitted by the manufacturer.
The result should be documented in a section related to software in a Software Evaluation
Report.

Complementary procedures: Additional procedures should be applied, if examining the
documentation cannot provide substantiated validation results. In most cases “Validating
the metrological functions by functional testing” is a complementary procedure.

2 Validation by functional testing of the software functions (VFTSw)

Application: For validation of e.g. protection of parameters, indication of a software
identification, software supported fault detection, configuration of the system (especially of
the software environment), etc.

Preconditions: Operating manual, software documentation, functioning pattern, test
equipment.

Description: Required features described in the operating manual, instrument
documentation or software documentation is checked in practice. If software controlled and
functioning correctly, they are to be regarded as validated without any further software
analysis.

Result: Software controlled feature under consideration is OK or not OK.
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Complementary procedures: Some features or functions of a software controlled instrument
cannot be practically validated as described. If the instrument has interfaces, it is in general
not possible to detect unauthorized commands only by trying commands at random. Besides
that, a sender is needed to generate these commands. For the normal validation level
method E.1, including a declaration by the manufacturer, may cover this requirement. For
the extended examination level, a software analysis such as C.3 or C.4 is necessary.

3 Metrological dataflow analysis (DFA)

Application: For analysis of the software design concerning the control of the data flow of
measurement values through the data domains that are subject to legal control, including
the examination of the software separation.

Description: It is the aim of this analysis to find all parts of the software that are involved
in the calculation of the measurement values or that may have an impact on it.

4 Code inspection and walk through (CIWT)

Application: Any feature of the software may be validated with this method if enhanced
examination intensity is considered necessary.

Description: The examiner walks through the source code assignment by assignment,
evaluating the respective part of the code to determine whether the requirements are
fulfiled and whether the program functions and features are in compliance with the
documentation.

The examiner may also concentrate on algorithms or functions that he has identified as
complex, error-prone, insufficiently documented, etc. and inspect the respective part of the
source code by analyzing and checking.”

[F. No. I-9/22/2014- W&M]
ANUPAM MISHRA, Addl. Secy.

Note:- The principal rules were published in the Gazette of India, Extraordinary, Part II,
Section 3, Sub-section (i), vide notification number G.S.R.71(E), dated the 7t
February, 2011 and was last amended, vide notification number G.S.R. 568 (E), dated
the 03 July, 2026.
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