Rt &, $.ue.- 33004/99 REGD. No. D. L.-33004/99

MR & O34

Che Gazette of India

I1.5M.-21.Te.-31.-25042025-262652
CG-DL -E-25042025-262652

ETITIOT
EXTRAORDINARY
AT | —ave 3—SI-T@7 (i)
PART I1—Section 3—Sub-section (i)

TR & THTIAT
PUBLISHED BY AUTHORITY

|. 203] 7% Reeft, FrwaTR, srdier 21, 2025/39m@ 01, 1947
No. 203] NEW DELHI, MONDAY, APRIL 21, 2025/VAISAKHA 01, 1947

ITHIIT ATHA, GT T qrasi«s aar 5T
(STHATFAT AT fAramT)

At
7% faeett, 21 a1ier 2025

qran[. 242 T g, @fds wmafasme ataf==m, 2009 (2010 7 1) it omr 52 #i
STLTT (2) & @< (), (F), (F) AT (&) F a7 9757 ST (1) FT T TRl T TN 2 gO [atersh
AT &= (|Temen) =, 2011 # ST "/90red Fi o forw, Aeterted S a9t g, a9iq-

1. HTEE AW 3R A~ (1) =7 F=ei &1 w@fery 9@ @t qratesT (aremon) g ey e,
2025 gl

(2) T FBrqwae, 2025 & g faq & wqTeT givi |

2. fates Ao A= (@rameon) e, 2011 (B =99 vama s<6 F=m wgr Smown) & Q= 27 % 9=
Frerferfaa R sta e BT strosm, srafa-

“27%. I: g & forw fFer suay - FMeferfa fiext &1 qa: g $= <F 1 aoft § i safa
& T &I 92 FohaT S, sreria-

(F) Ategates e F fom, -

2642 G1/2025 1)
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greeft 1.
A H. TH SY-THIX TR O g EECIECTRGE
sary qATIA Ity
(1) (2) (3) 4) )
1. TTATETH Hrex 7 a9 539
2. Tredt BRI 20 17 a9
3. CACIEC] Tt T 6 Tt 4 7%
4 BT wre, T, =&
S AT FHETIT 6 v 499
5. EEALIIEED EEARII B ERIE]
Hrex 6 a 499
6. FCIDRA D] qHT T 6 ay 4399
7. RS qHT T 6 4 7%
8. QI 2 SATHTL T AT | HHT T
CCIC] 6 v 4 99
(T) TTE-FAT HieT F oo -
IR 2,
9. THTT ST-THIT T O 9T TETAadT I
ety qATIA Srafey
(1) (2) (3) 4) )
9. ENRENE L] TASIET fREEY
foreen 195 1 9%
=T AT T 6 I 499
10. JHT TAT TF 6 T 4 T
(1) SMLTT TETH 3T ATIHT TATTLOT ITFLO A7 i Iuaeon =+ o, -
TqIoft 3
E THTL Y- TS g qeT TETqadt I
sty TATI Aty
(1) (2) (3) 4) ®)
11. =7e tEx T+t g gree 2T F gH gree MeT F gHT
12. HehAe-a13T et Hiex Afege | 7 a9 539
FIH Feasiel
IEEIF]
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HILT =T TSI AT

asft s T
13. T TR T | FlT T 7 a9 5 7T
ey
ITHLIT
14. FAT FET Tt g 6 v 4 T
15. THSTET AT TaHTeT | T T 7 a9 5

() e Hiet, STFRTON ¥ HEATIATSA o for, - fieT ITHTr i eIt ST SUL<h FHTh 1 7 15§

AT 51 2l
IR 4.
. THTT ST-THI T I qeTa TETqEt I
ety qATIA Safey
(1) (2) (3) 4) )
16. UGREELER Tt T 199 199
FIHECRITE

17. EEIRCEIC EEIEIES 1a% 139

18. EIEEGRCEIC Tl JHw 1a% 139

19. TATE HST9HY IEIEG R 2ree Hie & J9T gree Hie & J9T
ST F= (HTeT | Free Hied & q9T gree Hiex & TH
LA ATAT
rafh

20. AT ITHIT T+l g @ gree MeT F gHT gree e F gHT

21. fohe fiex EEIEIES gree MeT F gH gree e F gHT

22. e Raee | a4t e gIee Hiex & 90 giee Hie & 99

77 ey

23. Hiefar Seaferem TATT FILE 109 | gIee Hied & q919 giee Hie & 99
(frow)
asft o7 T gree 2T F gH gree MeT F gHT

feequr (1): O9: FATIR Sate SO FqTe TS AATY o SATHTL GRIT TAT HeT F A TATIH F THT ITHII]
T I TR #2192 fAdteror fham s

feoqur (2): "o BFE FT AT AT TAFEAAE AICTHIEH HIeT AT FAl FgeT & Aihe =ored &
QITIer ToRaT ST EadT &, AT T ST T ITHI0T § T ThaT ST JohdT g

feoqur (3): 7 IUFTOT (S TAFEEEF TR F ATCIH AT ITHLT, FAT FYe? ¥ TTaegEe T
TTAHTEY) T TATIA AT I9: TATIA THAT STUIT ST AT T TATET F T 2|




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

3. I TAT & sradl AT ®, 977 X F v@rq Wit 9w sty Gy sruam, sora:-
“art Xl
9 Hiex
AT 1
HEIATTSTRe 3T TRATT AT
1. &7

(1) 78 st Rt ot \/TT Fe A7 Brgia F e 9Y A Hiew U qn] graT g et IuEnT st
gfefRafaat # Hiex & [ ATeAl T 0 AEAT T AT & 17 &A1 Sar g1 T it G0 w7 ea av
TSI T TSI | A<k (AT ST FehdT 2

(2) T AT I HeXl 9T AR B1AT & FSeT S2eF T T4 AT 37+ AT 0 JAT I GTIAT g1 g TS
REET § ITART &l ST ATl aeaA 19hd STaedT, Tg-=20T, 91T A T Trpiadh 9 (Fruast) # 460 F
T IUTRT 3T ST aTer Hiew &7 < 981 AT gl

(3) T ATT SIAHT T ITHIIM, AL ATIHTT AL STHL I AN AT & TAT TEH I Hiex 7
SET FIE HT 7T Tl Feh ITHI AT gt &l

2. TR T~

2(1) 7 2T 3T 3T+ TTh,—

(i) 17 — HieT, -

TATE HAT & IS ATAT 6 sl HIAT I AAA, TT& L@ AT LT FA ATAT SR,

(i) =TT

ATHT ST ATt S=ad |74,

(iii) FET,~

ATO T TUMTAT T a8 Ted ST /AT ST ATAT ATAT o ST ATAT FRET ST, ATea| A7 gared § #ier yariaa
BT &

(iv) FT AT ZTHSTAT, -

AT & TN 36T ST ATAT ITHLT, ST e AT & a7 UF [Gg Hae T@d gu s3eqe qral Jam
FAT &

(V)W’_

F9 H1eT FT g AN ST ATIA T SHSIAY ST Hafed 71T SUFLUT F 3eqe ffye ata 3t 8, 32
gfatda F2ar g ST IiomHT &7 R | 99 IF SUeid FLdl ¢ o doh ITRT ITANT Jgi AT Srar g
THE ATAT, FALAEL TgaF STRIUIN & AT IFT ALNh1 F GATE FLd H T g Tl 8,

(vi) TR AT Rl T ATAT ITHIIT,—

I H1ex 7 a8 9T ST A< a1 /i a2 /19 9Roms ye it war g;

feroqur: U {EOT ST, ST AT F AT H U Hohd TIH F2AT 8, TF Hohd STHIUT A5 g
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(Vii) T JTHTIT,—
HEeT H AT AfeAT F g & U Afis SuE, I & O YA ¥, Hieed "@edr (IE
YRrehareoT), =oeea, TaTa AT ATIHT I7 96 ST §;

(viii) TETTH ITHII,—

U TS FTF FIA FTAT STFRIUT, ST HTer 7T TROTHT T FEqa w2, TATT F A7 T2 67T w2 & o
BT & HeA HETaT TTH &,—

(F) TIELTA ATAT Hebhel TR,

() FoT ST,

(M) FAET FRares; i

(1) F=TL ITHLT

faoquT 1: T GETIF ITFIOT FT WAL SR (HI=7 F el AT STuferd 7ai gl
feroqur 2: 99 Wiex § UF qEgraE ITHI AT AT ST TFHAT 2

(ix) HETET ATIT STHTT,—
AT FTA 6 3297 § T, 31 UM Al 1O 6 o0 FAgere? AT T ITHLT H [T ITHI;

(X) TEEAVTERT ST (SFITHE ST %2, —
9 e AT GaTera STFRTO AT TFT FT 9g AW ST heT TLIe97 F T § 7T ¢
(xi) 7 HaT = -
fafere st a7 fafeer garg 220 91 39+ S4e & I HWied w1 ayg, Sad a4t ded 6 Fefetaa
fereroaTa gl srara-
o g7 fEfawTar:
o ATI ATl ST 67 SATCHATT HHT;
« U= g HieT g,
o TRTST Ueh & AT FLHFA/FLHT S FLHF/FET,
« U ET FdwaT a9,

o YUH WL AHT & o0 UH & Toideivs I [Ir 2 & 39- 937 (5) &1 @< (i) ®
RAfEeEr] @7 39 T2l & ™0 uF & qeeiored gi%ead? &9 (T a0 g1) FT TN
HTHAT ST {2 % Faote % oy geeayo

o fSSTS 3T Taa THTAT T UF AT HIAF; A<
* I TSHI F o0 U gI ATRAT ST {12 F T2 F o ageayot gl
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2 A toreRer faoreaTd, -
(i) I T 97T,

T o G719 X | (AL a1l TATE Hl Thidd Fileh ITH 9 6l FoT AT, B 7aq= VA7 7791
‘m F &= H = A Srar 8, g9 f gwarg G feem i aem g9t am g[S 2 7 39-aw (1)
FT @S (i) § a7 gReariea);

(ii) ZFETTAT I3AT &7 (FTAT 7),—
TRt AT 7 AT Y, ST o e g et = E;

(iii) e e T =R A (e gqTeq AT 49 #iex),—
HTex % a7 Taefie AR & UF [0 97 (F14 F%) 6 TI&T T8 FT I,

(iv) e~

ATHT T2 ATAT /I =279 G qTAT 7,

(v) e \re qfe (Sequas),~
= A9\ & sfanta W ATe qfe (SsUHs) FT =7 ThE TRATioa & 1w 2

n g,

WME = Wwith i = 52— for Qi 0.7 Qs
i=1 Ki

ki=1.4-—2

mMEex

for 0.7 QmaxS Qi < Qmax

]

STEl:
ki = T2 2T Q; TL AL T,
Ei = yaTg 37 Q T ATl

(vi) stratee qfe,-
Tt fRufaet F srefie fertfia 7qfe;

(vii) =T,—

b T FfE ST AT ITHIT 0T A (S 6 A1 HT HaAT;

fEoqr 1: A | 7 T % O AT IHE A1 @1 T2 i it Afe {7 Had FRafadi F s fFo g
TH G § Tgol HIeX i A& % I+ FT sia¥ g

oot 2 "wTaer ITsReer it ATt N fied! F w9 | £ T Arfgu)

(viii) srferRa TR qfe (Tadis),-
TRHT ST S29 AT /19 & "o § /1T ¢ F7 =92q 71, T &0 T0 /19, 779 3THR0T 37 71T J0ITT 6
forw afagent =7 AfR=aT grT a9,
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(ix) FETRAT Foft -

HTT ITHLTT AT {TT TOTTera 6t it ST [AfEe 7ra deeft sraeavsti 1 Q27 F2ar g, ST 397 /7 it
T ITHLT AT tEraaren & Afds sR=mew fafaat & adiw A w@uret & sfiaw w@ar g;

(x) T -

g et aras ITsReer Y STAET i srafy § st yeoiw fAervarstt v awry T £ ewar A "aaiia
FAT &

(xi) | TRLLEAT,~

fAfde Rafa=i & stefitT a9 a7 T979 F&qelt 9 FEAT T |97 FIT IT Shal AT qTGT TS 7T 41 6
A= FHATT =T e,

(xii) TETEfT,—
Tg ATT T AT AT % U Fe & orefi= 719 afg[Ear #f §afiq Fear g;

(xiii) =fe &t T,
7 Hew FRrfaat o el Taarg i T /79 % f= J=7g 2% § Tiad 7 HTA H W HLaT g,

(xiv) gr&cqTahdl,—
Tg ATT T [AEcHTEHAT il oAt o TefiT ATT FahdT &l Hafid Fedr g,

(xv) T T FAETEHAT,—
7 Haw FRurfaat % eI recarashdl &% 6T * 1= T8 2 %0 a2 Hl Ha7;

(xvi) T st et —
T Y Rt (@I, T9mE 37 i S@¥=ET) ™| 9 39 i 4 /i S g

(xvii) 2T af=Tes Fufaat -
ATIA S T9TF ATATSH F |1 fT HAT & qTeM ITANT 1 Rafaat, Jrees o i dex i gl #r
srfera Tt {fe & H\T F faw gET utem

(xviii) srafera Rerfaat -
I HieT F T T THAT FIA AT /T 6 TROMHT 6 Fq-qAAT & (o g @@ /et a1 919
HTAATSA ol Ha HTATSAT FT He;

(xix) SrerTe Feorfaat,-
7 fRafaat o F9 &t areft 71 gr=r iy afiatda frar Sar 8 (ST ST arawTe Y S g679) |
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feoqur: o= i sy Rafaat Fae ATt ST areft 71 "wfad f S ATt i i A/ & q6teq g
AT zeg "2 gfETad Rafait siv "gesf Rufaer" & ara gffa 7t fram star =fRw, S gare g
F1 i Fd g

(xx) LT T (Feohdsh ITHTIT ), —

AT T 9 qTAT T TEH ATAT Hld § TEAH IR,

(xxi) e (fewreer ST #1),—

T Hehal o = qaH FreT sa< o 9T =7 F Ig=MT AT 9T 2l

feoqur: RRes Susor % forw, 7g @a § afadd ¢ 9 999 FF Agd 0l 3i® UF Fad o FaddT gl
TATANT [SATeH & o7, Tg 918 % Thel =l & a9 7 7T 3av gl

(xxii) TEEHET TETH,~
AT I o |19 el O | TREd 6 H107 dehd § 907 6 91 Fiaw a1 gigefe afaas

(3) uf=Tee fRafaat,-
ey &t Forfaat Qo gama o | g@v=3411) S 9% 9 i /e ardt S g;

(l)ma—{(ﬂ)!_
I HieT | O aTet 19 Al areatas AT ST I/ ATAT A Hie@T F [ H AT qT GHT FT
AT

(ii) STTErFTH YaTE T (Fwr) =
SFAH WaTg 3 o 9% i HieT &1 JuT ATeshad Tqag A it HATe F Fae FTH FAT qufera g,
STt T8 TEl YT aRETee Rt & Jiae g=rtaa Fhar ST @ g

(iiii) ~LATH TATE & (Ffor),—
AT YaTg a7 O 9% 79 HieT &l AT AfeHhad SIqa qfe 6 AT F Aae FH w7 saferd g,
STaTeh TH ST Lo TRATA RAfadt o Hiae g=rfera foham o1 @1 &;

(iv) FHFHITHTATT TATE 2T (Fa),—

T T S ATTFAH TATE T Fier AT LATH TATE L FLIAA 6 A1 gl § ST TAT@ 2 HAT HT 20 &1,
"SI & S e e § TS FA 8, B & Il i s sfehaw S qfe gt

(v) T AT (ETeee),—
T e 9% /YT STH 91T 9 F T aTIH;

(Vi) TIATH T AT (tmin) ST SATEHAH HTF ATTHATT (tmax),—

AGH ST ATIwaw | qrAE S uw | e aquet Mt aimmes Rafaet ® faw, aue
HETAIToThel T2 | SEA R Tae & foH T Ao 9ehdT &

(vii) TS araeT (tsp),—
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AATTgd FATALOT ITFHLO AT 9 Hel * o7 Sfed aradT, AR] TRATAT dTIHE JET % [=eieor &
T g29 % €9 | ITTRT 6T ST g;
feoqor: typ, 37 | ATIHTE F A= A siav AfAFHAT FATET Al F o T AT STAAT g

(viii)aw‘racaaw(pw),—
i e 97 /Tt ST ATt 39 FT g9

(ix) =IATH FTF TAT (Prmin) AT ATIHAH FTF TATT (Pmax),—

AGH T ATIHAT Adw qard o| I Hiew Ut [gia afe=mes fafaar F fiaw, oo
AT foreher =i | fierae & fa=T s ahar g

(X) TR =T T 7 &= SaZ(Ap),—
9 TATRT B % I 6 HI2T F IAE AT A3l ¥ FaTal 6 14 Ha;

(xi) T T, (pW),—
I HTe< o ATEAH & YATd I &1 T4, pw AT ty F ATET

(4) =TT o~

(i) T AT~
g AT ST ScTeT A9 |, qead § 14T T2 /AT I TATAT Al HAT §, AT ST Fehd ATE ATT TOMH
1= F Ty T TATET FLAT

(ii) =TerT,—

TATE JTAT ST 919 =6 97 § [fde Jaret & faw g, afed a9 fiex @it Afae e ot fafaat
F AR 7

TooqoT: U T HAT U 7T § AR IH TATT JTAT & o vew gi=maq Rafaat Afde 72 )

(iii) Srawarre Rafaat,-
e IRAEA Rafadl (YaTg &, 99, 479, dedl i GEa geashid geqeT digd) & aregY ol
Rufaat g 79 dex 1 st Teo= § Rerae & & ST smferd 21

(iv) =T~
THAT & AT ITHT (S(hTHe TT o¥e) Hl Fg AUATA 6 AT FATAT I FATIT F & 0

HATAA T JE@T;

(v) wrreror ST~
T HATAT T [Aeqd (aa<,
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(vi) TEETOT TR, -
et forerT et & ST & forw oreqont it e &t feae;
(vii) =T gLreAor,—

T et ST g Featiua weAT g T adreAr F siaeta Suseer (SEuHe sieT 2w) s siua wrt
T I FA § F49 g AT Al

(5) zraifFe ST, -

(i) TRt e #ree -
TAFCI TR STRLOI F AT T HI2

fooqoT: | 9T % YA & o7 981 STH, @l aF g HelAltorhe =307 & el g, I et F7
AT HTHT SITAT &, ST T o T T STRLI Tl AT F AR S TATIT Aol AT STTAT 2l

(ii) o= ST, -

TAFSIHE IT-AHTAT T ITANT LA ATAT 3T T (AT Frd HodTiad Fer arear ITHRIOT| TorFe it
ITFLUT T FTLTOMAAT I STT-3TT T2 Al o &9 # AR fFar Smar g v @&da &7 § a8 7o
ST H &/ 21 &,

(iii) =TI e, -
TAFSIH ITHRL H T et AIdF 2hTs (oraahT ITANT TRET JTeqq AT I % ATeqT 8 TolaeiAal
/AT Ik FATET ST I TATAT HLd o 1T (AT 1T 2

3. 91T Y ZHT3AT.—

(1) ATT THTRAT—
AT ATATY S| THTAT H < Sl 0|

4. AT YT~

(1) ©= e ad -
aroft .

A Hie ¥ forg i s Rufaat Rergam R

(1 2) (3)

() aferer T JTIHT (AT TS arOwE | 9 | —40°], —25°F, —10°F, 00F ¥ +5°F ()

FﬁTIT hH ﬁ sH 50 K Eﬁ- ha qﬁ%ﬁ) ﬁ- +300a-’+400ﬁ-,+55oa-, 650@— 3ﬁ_{ +7Ooa-(1)

(@) Tferer |Tve Aredr rfFatar g AfEe; #7799 F9 93% a%
) AT T4 farfautar g fAfds; 9 & #9786 kPa — 106 kPa &t
FAL HLAT

(%) T FH F9T 10 Hz — 150 Hz, 1.6 ms2, 0.05 m2s3
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() ST 77 Ao © -3dB/=FA

() THT A Ao ) rfFatar g fAfEe

(@) THT AT AT @ Unom — 15% & Unom + 10%

(37) TaTE 3T HHT faom — 2% & from + 2%

(=) UEIEARETES Qumin T Quax THTIEM

(3T) FTF FaT9 HIHT: TR T, Sir=rTes i 3T qu ke i
gy fafamtar g [fee T smr g @),

) et T AT Sreramy ARt & e 9% araaTe F fAfee wre d et @)
@ o fwtesmar ¥ arerd 39 fPurfq & € STaf a9 i T ST ST Sae1 F a1 F12 a2 gl gl g
0 af A A

(2) Qmax, Qt 58 Qmin ED HT,—

I Hiex i waTg 2 FAuarst 1 Qmax, Qt HT Quin F AT FIT TRATUT FFAT ST 376 AT 31T
Teer Uil 1 | Fars TS AT & Ha< g

T 1, YaTg a7 fAervare

Qmax / Qmin Qmax / Qt
(1) (2)

=50 =210

=2 5 and <50 25

(3) FEFAT = & srferwaw &= Ffeat (Tadis),-

(i) |TETT,~
T HieT F 39 ave § fSurea o MiHa fa st @ 35t qieat o satafe i F sefiq @y
T ¥ St 7 8

(ii) TERAT =T,-

7 Hiew #7 &9 FErwar awt 0.5, 1 3% 1.5 ® fasrriora fram ST aerar 81 %9 de & 23w F Bl v ot
H THET GEHAT F TAHTE aHd AT ST THATE F7 919 A= qeoft 2 § AR any adwmar
T I AT FaT g

(i) ST et F o gam,-

I HeT FT T T STFRIU § AT 6T ST T T g, SrEawT smer et &t o7 719 & Saar 999
BT T IAAT FF FIAT gl TH T8 % AT ITHL FHT ITTNT [A-ATATT TgTd % AT 6 o7 qgl fhar
STTUAIT;

(iv) sttermas =t Aot (Tadis),—
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qroft 2. 7 Hie? it stfgeraw = Jieat

9478 3T Q AT ATHIEH T TTLIHF GATIT & | I: FATIA 3T HATHRA o T
T
AT ai TRar a9
0.5 1 1.5 0.5 1 1.5
Qmin < Q <Q +1% +2% +3% +2% +4 % +6 %
Qt = Q = Qmax +0.5% +1% +15% +1% +2% +3%
(v) ST waiaeor fRaree arar 9 e -

dafeiga ®araer fRared arer 49 Hiex F o v Fae arar fafaat o s sefda == % form,
aroft 2 § fafafds &t 72 sfesraw stgaa et (tsp — 15) °C & (tsp + 15) °C F a1 <1 | 0.5% TF
g SATAT F1 TH ATIH 39 F g 10 °C F Afafw st uw == fAearia vahE § 0.5% @i ot
Fig #t Aqafa g1 araH tspis AfAwTaT gy AfdE frar smar g

fooqoT 1 TR0 ATIHT AT F@ T AT AT FE1 92 ST 21 9haT gl

feoqur 2; arafae® sraae oY s Rafaat 97 sraas ST # gt 9t e Wi Fv 9 detior e
HAT ST 2

(4) wriea wre qfe (Tsequae),-
AT Ed AT (Tsquas) At 3 § 3w 10 74T & Hiaw g

ATt 3. AR ® Tehd W sfted e
T4aTg X Q HISA ATHIET AT TIHF T ATIH & I FATIA ST HATHTA & I

A
TETHAT o T TERAT a7
0.5 1 1.5 0.5 1 1.5

(1) 2 (3) (4) (5) (6) (7)
TEUAS +02% | 04 % + 0.6 % - - -

(5) et it FYETa =i et~

T HIeT & Heaw! il TFAT & J12 AT Held((ohed SAdgT &l TATET FLd g AT T Fl THATT Tg AT %
1T, ATHAT T [ T TATIT 9T FATSAT & TIET gt orar o qeoft 2 § afafde g, ara &
At T W sfed e ST & areoft 3 § AfFfee 2;

(6) TTEcATEHAT,~
Q: F FITET AT I ATerF TATE T o1y, FAfAre warg 3% 9% e i [Eecarasmdar sAfermay s e
% T fagrs & 7 IT 396 aaY g,




[¢TRT [I—=vE 3(i)] T T TSI © T 13

(7) T~

faforg yarg &% a¥ AT i /Tt E St i gt Afasan = qf F uw e 7 w9 a1 39w
FJITET B,

(8) 1Y zaTH,—
BT 4 % I7-077 (3) H oAt sroerelt i QT a1 I § T AT ST,
(9) qTITHT,—

7T 4 % IT-977 (3) § IfeaAtad AweATsll i I ATTHIT o7 H G AT ST, St afaer &7 e 5 °C
= ST A9 o ATIHT * 9L gl gl

Faer e RRafat o e 9T aTa | Hied & o, Qg F aUeaY AT I ATAF JATg T4 F o
ferehas T AT HIATE T AR AT § ST TR FT JIIATT 49 & arad & 20 °C a1 399 ATerh

forer grar 21
(10) =f3ea,—

9 127 0.8 Qmax 3T Qumax & AT FT TT AT TATE & AN g % T8 Aaferfed sraarsit v Q2T F3m,
S|H 2000 =2t FT AT F I Qmax T TATE & FXTEL HIAT T &, TATI:-

(i) TF: FATI ST T2 & o qreoft 2 § [y stfeman =i Jieat; &
(ii) Qt T Qumax T TATE =1 o ToIT A & 7 AT T HT G~

- R 1.5 % o7 Afee A & 09 AN SATewad T e T 1.0 A7 AT
- ST AT o T Ao A & 9 AN SATehaA T e w1 0.5 AT

(11) SAETATE TaTg,—

1 "¢ fY AT F T 1.2 Quax F AETAE F G5 § o4 F d1, UTF 49 Hex [ufertad srams
AATAT HT,—

(i) 2T 4 % I9-977 (3) H IfeaAfea srferwan e feat; siw
(ii) sTfErwa® T qfe & UF [Agre & w9 A7 IE 6 @
(12) O 3T HAeh,—

U 9 "o Meferfaa Ao & 97 99 3 Sahl 7 qTaar FT:
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(i) Fae,—-

F AT LT 10 g2t — 150 gest

FA JLTHATH &L 7 m.s2

TUHST T¥ 10 gt — 20 g 1 m2s-3
TuHeT FT¥ 20 s — 150 gest: -3 dB/atEa

(ii) =T, —

ieT T FTE: 50 mm
FHO ST T 6 TANT 6 972 1T ATHAH T4 AT 6 0.5 AT FH AT 394 JaL [T
(13) e woe % i et % forg wrafasm fafere srved, -

(i) srferfaeama,-

Tfg Hex #1 fafFwrar e Fzar g & diex Faa 7= Pt atafeem § et g w el agrar q
FIH FAT AT A(G Hled Fl TH TR Hiead a1 7 g, af 937 4 % I9-977 (3) 3 (4) ¥ fafAfde 9w
TeefT sToreATd et = srfefaeamet % fore o i ST,

oy et f srqufeafa # e asdt sttwfammat & forg g7 sterst = g s,

(ii) Ty f=er,-
Tfe Hiex &1 1 fEermsl & warg &1 9799 § 949 % ®7 § =" AT @0 g, O 00 4 F I9-037 (3) 3
(4) & TAfATEe 71T Geeft sraears Toash e o STenT-srenT g i o,

(i) ST AT -

I HieT & Tl & o0 St qewar TaTg TSael § TAIed gial &, 37 TEaISa1 & o (e &l
FEATH ATTHAH TR A % Tah [dgrs & AT Tl gl TS UH T Hex T Fad gohl TATE TS
AT Fd arelt Aty uefiv e d e sa s o Rl fFr smar g, T feefrzmaew
e T ST Siw Faer 3+ fAfore grefisr Bt § cofug BT s awar g e oo gadh
TEFRAT = T % v = * v Ry g g

(iv) gre= aree (21),-
U AT ATAF FT2T TH AT 76 Hex F Thed  forw, fFwtar grr Afdy sfesraw =fF & sreea 7 g9
FTAT s Y TTT sTfershaw T A F U g & «ffeT 981 R,

(v) fartersr -

faferer ft % forw IwreT B3 ST arer S Hiew & s, 9T A O e F forg 9w 4 % 399w (3) #
Steaterd ATafasT HaeT TraATst it Aqurad w3, o fore 3+ AfAwtar g [ B T g;
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(vi) TR e -

U 19 Hiewl & forw S Fgg Jehl i TRt ST (9 ATEIHE e JT HieT Fiesr) & forw
e a9 AT §, UF "ew & AT g F F0T g aTel @rEl TR oA & JE AR
srtersRa® w1 Afe % v g & afeer 98 gril, Sath Fie Gl o arer & s oo sifgreras
T A 7 aferes At g,

(Vi) Zerergiferrer,—

Tfe foreft i fiex § Torareif=ed Ted onfae 8, a1 areoft 4 i gt 5 § FfAfEy srierd @y gt 2;
(viii) FTETHF STFLUT & TATET,—

AEE TRV & I<h T Hiedl &l =6 TR {512 A o & agras Suson & a9t :1 (S9
AT 39T o [oTT IUSH) HETAToTohel AR I TATAT 7 FLl

IOt 4. FAF(AS qeh! are 1 Hed F forg erdemd

q THTE HH & Afe T
(1) (2) 3) (4)
(F) | TR AT S qroAT Hfde THAE
(@) | ST S aaee fAfde T
() T AT, oI sraeam(3ie- FOT I ey, A
) 93% wTiver ArEAT
(=) | ST A Frees fHsar () fafawtar s Afde TadrE
&) THT A FreesT foear () 2T Aot F 85% AT 110% | TAdTS
() | St de A e (0 | Gfwiar grr AR TS
) 73 AL 3T
IO 5. TG Teahl aTet I Hied & (g TTa<er saemd
q e srafera siae Y AT / T
3(3)
(1 2 (3) (4)
(F) | THTHT =TT SO AT, [idE 93% Amver gt | Ve THETE / TAHUEUERY
(GEEED
(@) FIT (TS~ h) T AT T 10 gast — 150 gast Y TS / TAUaUET
T ATHTH &L 7 HLH-2
TUHST FTq¥ 10 g&9i-20 geot: 1 #1293
TuES! Tq7 20 g25i-150 g
—3T1/aMeT
@ | = 50 foreY Y TATE [ TAUETHRT
(=) | e YR 10 V/m, 3 GHz 7% Tafrs / TETETET
Tret, forera g
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e
&) 2=y Orgeft, B=@ | 10 V (e.m.f.), 8OMHz T e / TAUHTET
TEHI &A1 gIT
IoqS HHATRor
(LT HE) ST
) TAFLES R fRF ATl | 6 KV U fAEe s THATE | TAUAURU+ST
8 kV a1 Maga
() Tohd, TaT 9% fFg=or | sy 1 kv Y, TS | THUHUHT
TETAr T AT
afore) AT @ 5 kHz
) Tohd, ST 3 =1 | sr|tag W@ Y, THS | TAUHUERT
T T A ST 3 @72 0.5 kV
AT & ATSE 1.0 kV
TaTHT @
SATE H AT TAT
AT & ATSE 1.0 kV
TR T/ e X §AX L@Tu:
ATEA | ATEH T
ATeA ¥ AT 0.5 kV
(=) THT 7 dieest o | = ® 0% Yo THUTS / TAUHTHRT
A e Zee) 19% 0%
10/1202 =50 40 %
25/300) =R 70 %
250/300© =R 80 %
(=) ST A9 Fieest fo | 0.1 Tehe & IRT 1eg dlees #7 40% | Y. THUTS / UAUHURT
AT 91E Tavee() T 70% 4T
0.01 A= F FLTT Lo dreest #T1 0%
(@) TH AT S AT aT | s 2 kY Vs TS | THUEUET
faremre (erfor) TR 27 5 kHz
(3) THT A SHT AT 9T | A1 & a124 1.0 kV Y2 THATS | TAUAURU+ET
Serd TS F T 2.0 kV
(@) T J9 UTaT U ATHAT ST Freest #T 2% Y% THUTS /| UTHUHURT
SERILE!
af AT

@ FHI: 50 FI51/60 g * o

UATETHET: FTET F T FTs Tgea ol 21T Toi g
THURTHET: ST 3 &I FIE Ggeaqor 217 T2 2|
FH AT (F) (2) o7 (3) # ARty ader dv-qeg wmses i e % forw o 727 21
FH HEAT (2) AT (3) W I AN A5l gId g TTa HIe THT AT STET 46 F J=T 741 2
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5. Tehe 1t AR~
(1) FRwor,-

(i) |TEAT -

T Hiex UHT 9Tt & 97 R Y =9 % & 91T S & ag |ifas, TEEEE i i
gfefRafaat 1 Gt 7 T, ReE a8 Tarfaa g1 96dT g $fi7 o9=  Ssiaqsre § oo shga Sareet
FT LT & T T HT b

EREIEECGIRS

I HieT T FF TEE IT TSI ATHHT 3T Gt Faeft sTeqreti Ao [y d9-arze gMT1 A0
T 9 HieT & ATeHad F1d a7 § F7 § FH 1.5 T[T aF M1 A0l I HieL F Gt gar § wrraq
TFIT STTHT & 7 98 Jgd I & o0 ST9Er giAT A1 U,

(iii) HEAT/STAATY TG ,—
AfFTaT 39 SRl 9% 99 T FH FIA 6 [T STHLON KT ATHA FT THhaT g, Tg7 T ITHRT 6
TR H TAhd =T § TATEAT FT FHaT &5

(iv) ATEEYT TEART F HTAT,~

T e w7 AT ST TITIET 39 a9 | T AT R T 9EreRaT R T9TEd T § qew JiEE
EALT AT 9 Hie AT gearaq Al a7 qeer At @ et =9 7 f*@rs a9 arer A 0 UH0 ST
GED

(V) Fhd ITHTIT,—
Hehdlsh ITHLUT Al HieX FIeT | AIdsw &9 F JT L F SIS T T T gl I8 % A H TS0 60 S arer
T & 49 WX § GULia fhar o,

feroqor: el ST ITHAIRTA F U 2T 9% 98+ & 3uEd g

(Vi) TEAT STFTT

I H1eT FT T LT ITHLIT & AT (HAT G, ST T AT 3TN ST Sraaret f ffafq & 9 % yare
T a4 F IqT gl T HeX F UF AT ITHLT SSAT g, 92 T3 7g Hiex it ASraiiorme gedr &l
AT T A

e S S fega =rierd area 7 gafsra v FitET i dieT w1 gerrgitae T e 72 7m0 S g

(Vii) TerFEiferer AT 3 o FererereT,—
TAFSITA AT 3 o= earer (st «iw foeres 2 =R,
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(viii) =r2F,—

Hex & =l ol o1 1 19 & THT TZAqT ST Tl g T T AJHIGT T TATId Hdl g o 'l
F HEIAToTher 0T AT T =7 7 qdiendr Gafad qedl * AaT-TaT= § TATEd Jai ardl g [97 4 F I9-
93T (13) FT @< (vi) T@]| UH "qeani &l AFaar gRT 394 o0 @iy 0T |@ear a1 qgasara g
TEATAT SITUATT

foroqur: = =t 7 Hiew & Aiew (qied) % ary HiRAa G o, e 3+ SIeT ST 996471 8 37 3%
FEAA T TTEAT BT Tl g

(i) <A TATE,—
ST YATE &¥ T gt &, AT I He? T Ffiaor aai e T gemad it fafaat yarg o 15
2T &1

fooqur. g et oo aR=me Rafadt it 9=2iHa wdl g1 T8 Rafa 19 Hie it agell gs JaTg a3 9%
STATeRaT &1 HafSTd gl el gl
(2) wrarg faer,—

(i) ¥ wraTg e, -
T I HIed 9T gl Heohdd ITHIT 6 TATE 1 Hdd Uk [T % o7 TFhreds &9 8 GSiFd 21dl g, 39

for 1 U= Ut At g S T ST S w1y ' & 99T AU 99, 99 5 vw fiv) Jfw G g\ i
e o g Retha i STt 8 a7 29 " Y 0T T8 8

(ii) =T =T AT e, -

fafaatar a8 Afde Fam @& T dex B-Raras yarg &1 9= & o fere fBar =@ g a1 /8 B-
T WaTg % WA H gATcHT 3T SRUTTcHe (=rad & A1 &I ¥ a7 T1% SedATe (ohaT SITos, o
g Tohd Herar g o Fore wamg fae &1 swder: Termereien 3T qshTEeH |91 ST 8,

(iii) T3-Teerews warg i i, -

% Hiex B-fRemes START & forw Rwres o 7 8, a7 Raw %t & I Tarted 9 6 777 &7 31
AT FRfAd AT & HSTAT SATUIT AT o7 F RaFre fBFrar o stfasray s Jeat o s fe 41
saTe  forg ot 7 s,

(iv) R o=, —

Tf3 e fas v & 7w & forw feme 781 Br @ g, ar #iex a1 ar Ra| w1 1 3 10, a1 I8
AT F TATg AT & G99 | I HerAltorehel 01 § Rrae 37 qRadd & @91 Arwfeqsn J7 e ag
AT T ATHAT HT,

(V) HFde ITHLIT,—
I HieT § Ush IUHT AT AT TFaT ¢, e S ff §9 srafersa fRem & yarfza a1, av dehas Suwr
T HTH FLA & AT AT q6;
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(3) HeRdF ITFHLIT,—

(i) ST TS T Hiex F ST Tohash ITHLW, HIAT T 9 0 JqTAT AT TqT IT FAAF H A0q
THRISAT H FATUT| TTET T &7 9% gt A1l

Tehd TR T Tl &, —
(F) T<7 5 F I9-97 (3) F @< (iv) H By vs a1 g9a suwr;
(@) 47 5 % 3U-9%7 (3) * (v) H FAfAfEe uF soaerdsiasa a1 Toraei e dohd ST,
() (F) 30T () FT GISII

TR I ATl STHAW LI Tl (o ST el ST ATsHefier A5l G ST o ITHLOT & 1= | e
o= fareraT & S & a1 Sfq SUaia dahd QT § T g

STl Hehd & ATAT ITHLI HTAT TS TTAT o IAHAAT SUNOTHRT T @Tar &, TH 3797 T QUrieh 19 &
I FHAS T gIT ST R STue|

I Fohdl o (10 AT T Rt T STANT HTAT AN B [ &, ST dh 1o Tg TIL gl o &I &
HTAT TafeTa it ST BT 2

(ii) ®ehe =T, -
Hohaeh STFLI ATTFAH TATE TT Qmax T FH H FH 1000 =T F FATAT  TET I T Fhfdd
AT &7 RaRlE w37 Tafa e | geq9 g, f5ar gor T o arae ey

(i) T —
T FH Agcd Tl 37 & ATET AT Qmin T TF H & I TATRd T il AT T AT A1 gl

TTE T GieT Ageaqor e (ATw g0 F) W T AT 7 9HAT O G907 2, AT e
feeeet & Hewere e Mwferfee sifeha grm:

() AT AT SATAH FH AT 35 TF A7 &1 A7 A et e o7 & arg; 7
(@) s "x 10" 4T "x 100", 47 "x 1000", =i,

arfe ST ghar & 3 F 3u-tr (1) # fafEe sweai # 2n

(iv) TR Fehae ITHLIT,—

ST AT 7AaT SATE 4.0 Tt 7 IHhT qAaw w2 2.4 O gri

T Hohd |l i<k FT ATAH T (IATT TaH FH TZea ol THIT FILA ATAT F9F) T LRI T4 F
TR § 9 g7 gehar 2

TH Heha | i<k & AT | TR AT 7 6Y sHia &l UF TH1e g7 STHH T a¥g & a9 gl Sa qid 4=
& FH T ST ST HIE % AT T8 AT o oA
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(V) SAFETHRIAHA AT ToAFSI A Heoha s STHLIT,—
HTT T AT o IO 49 hF JTAT A7 [Ha T4 A=+ T8l 2l
TAFSI T FHohalh ST T (ST 26 o AT V&1 AT STUsm|

(vi) Frre Efeefd ST —
Tfe ZRFET Suswor &1 3T Rete a8+ & oy smar g, Saw g@«faa a1 fiee 1 o =9 7 agamen
STTORTT

T 3 SRR IUFLO F = G Y TTHIvrRaT it S ¥ AT
feroqur: watfera g e i e d@wear #1 3T Tow ag= F o R S gt )
(4) TGeror 9e7,—

(i) |TETT,—

I e &1 39 T fewired i Afda foar s, -

(F) T ATHST T qea; AT

(@) TF T SALET; AT

(T) T T THEAT THTS 6 Hed LI o0l STATT o ATAT HAEAT|

(ii) TR TLTeor ae,—

I T A | AT Tohd STHLI FT S TqH qed Hotorraa § | et Uh 9§ o7iHe g qahar
5 -

(F) v e wiqefie g7 e F T9E=T AT 8, STl $F 9% Toi® SUTETSIT il TEeA0 acd il gl
F € | qET 74T &;

(@) U A2 ST 9% U TRl F A7 A aTT aiged, a1 uF AR qaed e a anr agw arer
T o A1 UF S, Sl S A7 [R5 I YT ITEANTST &l TL&0 qcd 6l gig & &9 § 7T
STTAT g TLTET0T T o FHHIh Thef I Ti2e? & Udh Ul 97 F 71T =6 €9 § FATAT SATOAT: "1 TEH =
m3 AT kg AT ...... <THTE>"| Thel hl LEATT YA 30§ ZLqTS ST

ThHe Saerel 1 THHT & FF Tl g7 a°T T Th § (02 T3

TFT 3qeTer 1 x 107, 2 x 100, T 5 x 10" m3 =7 &I =47 ... <THTE> (N TF gATHS AT FOMHF 00
HEAT AT T 2) F BT H g0

AT o e I ST U 9911 €9 ° @i+ S FTigul

TAFSIH Hohd STHLIT o AT AW i A TTHT ILAT Ted o &7 H ITTRT AT SATAT 81 Aifdes a7
TAFE( S HIEAH | UH [Afg a8eqw dre a1 a1 S7 96T ¢ S|H &0 it 9691 9g1s A7 Gl g a7
T YT F2 o (o0 g dehfedss fafer any it ST 9t 2l
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Tfg T Hex 9T AR T, T T T FohiT SAa 6 AT FLTeor 7 SIqata 9 TR0 Sraa+ &
HTT T A ST SHeh ATHATST TT9 % S & Sq< gas #Afqai § 978 F 74 & 5% & AT a8 gAr
=fRT;

(iii) ToT ST~
T T e 9T A0+ AT TAAE Fl THISTT H I<F UF Tod T q19 AThd g, TT T8 ST Hl THeqo
T o &7 § TEAATS AT ST TR 2

i Hiex &1 AT 58w R Sroe 5 oo /T S TGS ® | =T ST J96 97 919§ 7T 10
AT T 9 H1eT 9T F9TT T {9 F S & A<, d78 aTd A1 6 0.05% A3 Tai g,

(iv) T L& ITFHTT,—

Hohd STHLU | TF qcal (S T Tl AT [SEF) Tl ATHA Fideh TUHEAT % {oIT TG Qe a1 Tl &,
ST HAT T ITHI o ForT Hoha T&T Fd g

AT TV ITHTIT FT ITANT T T o T | 63T ST ThaT ¢ TS Teh ToF FT A, AT AT FT7TH
FT THISAT § I<H 6T ST g, T6 Hle 92 ffeha 6T STaT 8;

(V) TEYEAT T IT I T Fleg,—
T T AT T8 T FTg Qmin T FH T FH g€ 60 THe | FHMT|

(5) TETIH ITHLI,—

(i) |TETIOT,—-

I Hiex | FgTIH STHRI ATHA B Thd 5, Sivg, ST T § AT AT ST 0T § 47 el &7 7
STTET ST 9T g1 AATTN 6 IS0 30 THh & ,—

(F) Fohd ITHLUT 9T TTE &9 ¥ f3@TE 39 F T8 AT T a7 AT,
(F) TLTE0T, FATIA 3T TZed AT o o7 aqrer;
() T T

TETAF STHLI IR F Hgl TATAT I TATIAT Al H(| AR FIE TgrIF ITHRO fAfers am &=
fg=ror 3 arefier 97 8, 97 =9 T w9 § R Ry s =,

(ii) ST=T ATFE FHT LT~

ST HAT FgTTd TR H Felde qgl (hIT S1aT g, af I12d THE  IANL ¥ &l I=d & § FGfera
ERIESILUIE

(iii) ZTF SAraTTE,—

HTO STESIET AT Feaad! FFRar & S Fiserd 22T AT T80T 7at, 7% 8737 6 F 3u-9wr (1) F @2 (jii)
% IT-GT (@) 3T G376 F IT-TT (1) * G (jii) F IT-TE () § Ghidd ATHT i | oI AT ATeH 1o
FRITAT STTaT 2
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(6) faTeft &~
(i) faTeht =<t % wenre -

9 e w7 % gy "=rterd oA S #ehdaT 8, SrIve-
() HeT faredt =,
(@) Fe-srtareamae fasreft =a; am
@) e fasTett &

T N THTT o ToISTet STt 7 STFNT 3Thed AT FATST | AT ST FhalT 2
foroqur: =9 9T %y F forw, Reamstaer fasteft Sat i Tiaea = e 99T St 21

(ii) 7= foreTett -

TAFEI T TE HIeX Fl Tg AT FLd g0 oH ag o [SwTed AT ST i+ g7 fasret fawaar (vt ar
) 1 R &, foreerar & S qger S| it 97T 7 Hiew Hod @1 7 90, S Arwerar & arg foEr B
FIEATE % TE & oI e T2

T oy # wrae & Hiex F Rt o= 07 A7 TRfieT 9 FE THE qel T2

feoqur: =& STOeAT T SAqUTAT A GEATET HAM T T7 Hie sttt i Grwear (T et & qreaw &
BT THRAT &) o S I KT & [ ATCAT T o0l HIAT Bl GS0Fd HEAT ST L@

qeq faeld #d & FrFere il SEars | qierd T@r S

(iii) TE-gfaeaTa=t et &a,—

fAmTar 77 gt Fam & e’ Sa #7 6idd Stadsid Ig el adT g & $e 7 ¥ FF Hed &
TRATAT STanaTe a Tgl &1 § 1 HAT g o8 Hiex q¥ F=ied AT SITuT a1 dehfodsh &9 F, T9T if
THTSAT | O FET &AWAT FT ToAFS T Hohel STHLIT I T AT ST THAT B

(iv) STeaTa=tT ferstett =id,—
T ST TTAEATIA 1T TSSTeAT BT FIT GATIT g, A7 [HHET S6eh TTdeTa+ & foru feregqa fafaaer m

S fafer aer fasrett =g & wfaentta frar ST 8, a8 #iex o2 2Ra f S Swfeus =7 9, et
HTT T ATATHT AT St T2reha Fmam o 2 samast & Srosft St fastett #0d T STqarad O Staq
10% =T 39 FH g

ToISTeAT #TT 3 eI 3 I HieT # 07 37 I TATEd Tal gl
HETAIToTher HIeT &7 dr2 foeT fasTeft &d T aaadT 999 gl

ATt & o FFIEHE T SIS F FIard T ST q6
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(7) st & Wi & forg st Hiwmd &ir s -

(i) st~

Terre iR i e 7 fArferterd &t = F2 $it S0eT 2t 8,—
(F) TSI 3T TEeaqol STHIUT T ST 37T TET FIATTAT;
(@) g, I o Fafaq Ter i erdear; =i

() T Zretaer (FfR g )

fooqoT: qew TR ST T a 98, AT 8aarT & R0 ATd1h Tod 9% 479 higd Hedl gl

SR TIEY Tae qod Towew, off-ged ffeew a7 qom e e

(")W’_
I H1eT § 7g TaqT ST ¥ 39 UL FTLATS FOA 0l 7dT AT &7 Tohd | &

(F) sra¥are yatg #i fFurfa;

(@) ATT TROMH ST ZTEeLET & ATTHAH T FAqH oAl | T8 8,

(1) T TS AU ST e T3-SUTH #0f T8 AT F q18L 5, 3T

(=) = v

TfT e Hiex T g9 F GATST &, T TR oA T & I Tgl HIATOTAT T G0 63T ST

ERIEE

T2 I27 5 % IT-UT (7) & @< (i) H T¢MY ATH SAZeH il (= HLd 7T GIET 1 0l ATl g AT Af3 9T
5 % IT-UTT (7) F @ (i) § =orTs T2 Rafaat arg STt g, a7 Refertea #wiars v Sy, staia-

(F) UF FETHTH IT A AATH AT AL, ST AATH il TP FI ST AATH & FILIT T G qF [A2HF gl
2

(@) FAATH % Fr AT s ot (Ffe @0y g1) § ushieer ST A, [ fafa § @&, e,
Tdtemefierar a7 79T F forw fRwiee AT 1 ST 36T ST Aehar 7 37

(3T) T § IS{ 20T (FT AR 20|

(8) T~

I e & TIF Aieaa? ¥ Gafed ASTIE AUATe Uy | § <7 T 2
6. fereeTera..-
(1) Fresiee iz foreTera -
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Tt e ST it et At & Sfavia a1 & TS T ATHeE g AR Ul

HiTe AT TEatas | Reiia i F srrar g @ ST a7 SO q51 F30

AT AT T woie 97 Feforfag St sifena i STosfh Jswfeus 9 |, i (%) F 97 T5qd
TR 7 Terare i Tohd ITHTIT F [TEAH | TTY 3T T TEF T 9AHTT AT g7

(i) Fo7 e 57 oo, syvarTvor e Poreer R A
() wiew wgaTa Fren (Rawt 3 aam);

(=) TafRtar & 7 a7 Teur;

(1) A= TEATH;

() e v oy Sifrer s sie g Afwt 7
(3.) AT

(<) SATEFAH TATE T Q= ... <S| TATE>;

(%) 7IAAH TATE T Qmin= ... <SI THTE>;

(ST) FAFHOT TaATE 7T Qc = ... < THATE THTE> (%)
() 79 ATIH HHAT ¥ ZaTa ST Srees o $9 /e 6t Jfedt sfeshaq e A Sr HAT & dHiac
g, TS =8 YT = o Smar &

(31) = =T e sfraw qfeat sferraw s qfe & Sarst w1 aqure #330, ST T ST a6t 2,
T TH TH TRTE A<H AT STTOT:

T b A Zaret it FHT R TIAEATIT 2 qhaT @ S 7 o Friefier o ok fohet s iia
FYTAL0T ITFLIT T HS(HT 7 FY;

() THAUE T TATE AGRT ASYE F T A (imp/< THAE THE>, pul/< THATE THE>, < THAE
ZHE>/imp) (*);
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fooqor: qe| W W A FW wE AT SR A AT ST 2, S T 0% T2 T TS 3 QU IO AT
TIHAT AT TLEL T 2l

(3) TV AT H, 97 7 2, AR Hew 1 e weate av afver Rufy # g=nfora B s awar

(T) TATE fRerm T Tohd, IITET & o wah 1% (Ffx AR 21, a7 927 5 % I9-9%7 (2) T @< (i) s T 5%
IT-UT (2) FT & (ii) T9);

(3) =0t M, SrerT o &, A1 e F Faer qrefi sraer § e we R R B e et

FA goh TATg AT gl 9 3,

(1) =T 9 % IT-UXT (1) T T (iv) T ATHA F1F TF & (o1T q19 &g, FoT

() TATILT ATIHTE, TS T T 6 F 3T-U27 (1) &2 (i) ST-TT (i) # SfeaAterd T& arawm= & {94 2 ().

(ii) FaT TF Hehdeh STHRLOT ATl FAMHT EITALIT ITHRLU FTd ] Hied & foru srfaftes et §
ferforfera efaer 2T, srara-

() STETT ATTHT to= ... < THATE THIE> (*);

(T) STET AT po=.... < THATE TH> (T AT 2N (*);

(TT) ATTHI tsp= ... < TEATS THTe> FAFRwTAT grer 27 4 % 37-9=7 (3) @< (v) F sEr AfEe fFer wor
g ()

(i) ST gT=a 9T aTer 49 Hiex F forw srfafi=s et & Ml anfeer 2T, starfa-

(F) TSI ST2T ATFE AT [SEHATA SATATETh STHLUN 6 HATAA o [0 T+ FIALTAT F AT I HIed |
TAF 12T 9THE AT T FAeT H T8 RO (C) &F "o 6 & § “1 ¥F = ... < THAE THE> AT
e #i faorm Erfh (43" oreg “WATeger”) T "ier =9 ¢

(@) T2 FaT TF ST qFE g af ATTHAT T 2eh H “Mmax = ... Nomn”; F &7 & =faa Gran
ST,

(M) 7T FE T2 ATFE &, AT TAF ATF T “Mq, My, ...My"; F T § gaiemee ® a7 M 7447 g f=feaq
ERIESILUIE

(=) 3| #Hex 9 Feforfaa g fars @m:
kiM4 + koMo + ... + KBMh< A N.mm;

]

STt
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A IgaH U7 F 9T T2 ATHE X AN ATAFAH SAqHT i FT HCATHE A 8, STl a6 Faed =7
9ITFE 9¥ AT 21AT &, T AT &l T M1 gy f=feaa B s,

ki (i= 1,2, ... n) UF "R 719 ¢ e e sy & Mgt e smar 8: ki = C1/ G,

Mi (i= 1, 2, ... n) Jd = M; 3T =Rd 3= o9 0% 6] 20 2,

Ci(i=1, 2, ... n) W= M; g7 f=fead grea omve & forg Rueies &1 aiar Mi €1

(iv) Zerareifeer STsReont o |1y 9 Hew F oo srfafer et & Raferfea arfaer g, sraria-
(F) ATt fesrett srqfd & forg: araeT qieest i AT g,

(@) Te-gfaeamo T fasredt &a F o grae a1er SUHr FT IR S aaate IT, dahieas &9 7,
T Y THRTEAT F AT FH & HdT T e iE wehd sqwor ¥ ARy R s aswar £ (%),

(1) FEAT ST THe ATAT d2T F oI G2 7 aga &if ifaw e I, Jshfcqs®: €9 |, AT g1 A9ar w7
TAFE A Geha e fearsd 9 s F#ar grm (%),

feoqor: 7t S ST 10% & F7 S T2 TATed AT Hohd adT &, AT STLIH (Al hf ATeAT Tel 2l
(%) FHEAT T ATFEaTL Tg4T (*)

7. F=rer fAda-

(1) Fger gfear,-

ST T ATIT AT il ACAAT TH AATIYTF T T <, TAF ARG T % q1 ITAETHRar & forw Fgor
qfeaeT gl

TATH, UF BT UTeH T foaid o ST aTer THTT G199 A3 o6 THET % (70 STeRT-37eRT Haer qreasmrst i
FUAT Tl gt 2l

fAder AT S 99T § GO (SRS AT9T & Afaiah saqniT fofa § B4 a1 s AT &g
ATITAT T STANT FFAT ST FhaT B)1

A9 # Haferted erfeer T, srIi;-

(F) HATAT e

(@) ATTFHAT T FATH AT ATTHT;
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(M) 2T Tt Rafaa;
(=) Terepa orf<F 91 2 & A= ATH-3TT q997 (T AT 80);
(F) =T Tt GEIT T S FAeq FFasn waany Rl

(=) AT FaSTedt Fa gIT H=ATferq Sl forg sferm Aeest (W) R wgtw (W) A
[EIEECH

(@) FrE fafers wmoET ord, SaTEr & forg e, e e Ra=ror ATt fit Fare iy Hi;
(ST) I AW BT 92T & fAfaer,

() TITIAT, T@XETE, AL, HE0, TRaed i qHT qaeH & fow [ee (I8 & sew
TEATAS | I qhdl g, STANTHAT T FGTHT o [oIT AT 7ol 8);

(3T) TETHH, IT-SHAAT (AISIA) AT T ATT STFIUT o6 T FGAT % (1T 9|
(2) HEATIAT #¥ 9Tt~

fafamtar Raferfea % d@ee #§ g 1 od (SEr 9] gn) B w3, seaiq-
(F) 9 F T JTIHTT &7 g7 i Rorfa;
(@) feefm,
(T) FHAATHLT AT ATAT=T;
() TATE TS (FATH FIEH ¥ STSAELH q129 ddTs digd);

(F) FOE AT eafF gEaay;

(F) T TATT TEA;

() T qaTa T AT (ST ST FFHA F FHr);
(ST) I 2T F S e T4,
(=) wTsTeT e,

() T H1aT T FATFT qTST FTF F N ATRTT T =19 304
(%) ST FETT TITIAT AT |
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8. Hiferr.—

(1) T o ST qaT ST, —
(i) ETEmeT I9EY, -

HieT F HSAIorher T T FEAT ZIeaaT (Hehfasher) HIeRT 3w Stgf o d9a B Terareii=e HifenT +
HTEAH & T ATAT Bl

foreft ot ATeer o, ATt T S A ATe i T AT (W AT GHAT) FOAATART oA B U 6 0 HT
ER Sl

(ii) T e,
AT foee 7g T97d 8 T 9 Hied F YT T ahAdrgas a9 w2 3T 2l
(iii) Frea=w Hiferw T (Tt A 8T),-

g HTNT % Arer #, et 1 e =8 avg & 471 1o & 2 d & G v e g e o
T AT T geTd | 39 Hiet ol ST &7 7 fG@re 3 a1 3691 2fl

AT IT GLeAT (oAt o qrer "o oy e arer =01 Aeterterd S9eheor 9% Y= e o, st -
(F) 37 T et o e 9w = fafacer gy Rt st 2

fooqur: g T9eAT Fae At SUTerd € ST AHI Fl Hied § ST (AT ST Toh)

(@) 9 & 37 sl Tt 9% g ATT it GERAT i TATET H0T ATl geqerd o =797 ierd qgl T ST
qHAT §; TAT

(1) =it STt iRt 1 AT A § gem g
(iv) FerFgifas =i (af2 g en),-

(F) ST 979 & TROTHT % Lo § TR I T ATIES! T Tgo il H161d HLd i AT&T gl &, 3T
TAFEI A el At faferss 7rq fasme A gy & ST &, a7 geear Aeforfaa Rafaat &1 @
T, AAT-

(F) FaA ATerFT SATE FT g GLAT ATIAT SE FIS AT TS T AT ITFRIOT S (TS AT, 301(R)
T ITTNT Fleh = ATIGET I HLTET FLA & [oT0 HICEILLT HIS H TT FIA o0l STHT
@Tﬁ-’_
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(I) ATIEET & 989 § Tg Tgd & o, e arg Iusor & faar et afqae & e &
"Hieres fRAfa §" ST | ATAT AT FRaAT B, AT

() ATIEET ®T 98T & a1 I F o0, ST it “Hieas O ¥ (T Ar FieE
T F FHT) 4T § 9799 o1 & o

(@)  F IS (TEEE) F TEAT ST Tl 8

()  STHI E AT AT ML €T F I SRIA FIAT ATRY T 77 Fd HI - qre § g (Bfaw
arafasTa = % srefie wgY), ¥ T Hie ¥ w9 gl #om g Rafa a9 aw e @ @
STa T o ITHRT &1 RHETE 8 & ST-IRHTE (1) F @2 (iv) % ST-8E (F) F 78 (F) F AqET
"Hieras ol §" ITTRT § 51 ATAT 14T 8

(F) T A F gEAT F HaATEd TgATT ST il o€ AN | a9 ThIT SATOAT| RFRiE § 7 &
7 feferiea arfie gi,-

()] EAAT Tl AR FLA AT ATeHT ATk 0l TgaT, AT
()  saree a2t T S geaeld i "edT wrges a7 fafd sfie q9 7

()  STUE ST & FAATAT M T ST SU-id (AT ST 8,—
()] gfeafda feries w1 T 91+; &
Iy <o F 7 I

T g o geaerT it gafaferdt gRtaa it smoth afe v & srfaes geaam % R a1 guda 347
99 g, 3Y At 0 Ra( it At a7 & o0 e geqe it gemT o1uferd §, 97 999 AT (WHiE ger
& STom

(@) B | dledi F F AT F&T 0 ST G6d &, 39 (o0 Aeferraa ffafaai ®1 @1 F7ar1 gam,
TAT:-

(F) AT % TROMHT F (L0 § TEET 3 9T HI9ES] T Tgo [Sehddes q1E % H1eqq | 9
T HAT Al 2Rt St aF {3 IT-027 (1) F &2 (iv) Fit ord T T 21 S0

(@) TRt ot U8 ITRTOT T ITFRT, ST FERAT FT TATAT FT TRAT 8, Fl ToAF(E AT 2T
STTETERT STl o JTeq® & 3T, I FH9a T g1 ql, Hehiwiohel ATEAT FILT LT SO,

(1) TH T Hed FT UH TG o GErSTd 56T STTOAT ST He FH ST Hid il At dal
T AT AT AT [ATAT A< % ATEE 99T Tal [46dT T37

fooqur: srfersa oS (S T STTRTERAT g1T) &1 T ST 99dT &, ST & (o0 U ITHIT & ATeaq
ST FaST 3 ST q: SIS &3 & a1 (et A7 719 % Hea1ae & saeg #3747 2
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9. gdteror F forw SugRaT.—
STHIIT Tl T T o2 T ST AR T o TRIH Feamae, O 19" a7 Fer v qrafasm
CEEIRPEELRERIRC IR ET

(1) Srere T -

(i) &TETeT,-

7f3 F| Hex F 0.15 MPa % 7 Ta19 & S9T F=1erd Fed & forw fesres o ar g, ar fFwtar & ar
qT Hiex &1 Jorw U | qEiSTd FIAT g, AT SEEA9M 9129 F1d | Jow i & Rufa Afd w=r
T TRt T ATHer § S U T F9TiET S9Ae & T | a9 & e e BT S /e v;

fooqor: sreTer GewTT |9 ATt Hiedl AT SAfiHd a1 S8 aTel Hiedl & (o0 I ATAT AATTH el 2l

(i) T~
S9TT TUNT T T TAAT =T ST ATQU o T2t 419 qT99 81 T,

(iii) TSI, —
ST9T¥ SO T AH-T0efT I o forT 53 e T 978 IqeTsel FLAT AT,

(iv) AT, -

F AT [A7 2 % ST-97 (3) F @< (viii)] FT 7O F forw T Hiex 9 q@1a ST FiT T 'Y ¥ &7
ATE T | “pm” (AT FaTd AT f&4g) AT “p.” (AT Fama €I [67) 3 o= zama (41 &l “p” % & H
Rt frar s

7= | g At e e & forg sriemd
i Hiex
(SIT=ATI)
1 |TETT AYETT.—

(1) Fiweaa< it 7291 ,-

I HieT AT I8 Tl AT T 6 T(FedTL 6 TET AN Hl AIFeaTT TERLIT AT Thell o7 e F T
& & IZAMT AT AU T FF  FHH TFh AR 92 AR g

TEATT FIFSIT F AfT T 7 2T R0 3 T4,—

(i) ST IT TEIT AT {=d FIAT g1, AT
(i) TATAT F I T&IAT FHLAT T, AT
(iii) I I {2l F forw Fa=-aia o watsha a1 grn e a1 & 9= T s aear 8
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Tfg T Hiex F et Ted 9% Fre Reee 781 g, T TgATH &l T SR & JTeqH 7 fheft o= fRareq
I AT SATUAT qTieh a8 39 (SaTed U< Tafod g1 =+l

AIATE & ®F |, T HleT IT AIFaIT TZAT ol T Uk TH R GH1eT9 git I1g I8 Ferferted odt &1
T FAT B -

(F) STANTHAT Tehd H RFr 02 AFeaaT Tg=19 & Hohd Hl dHT Fd & (g g = eqar
el g, AT [RTee qoheieht & F TATANT Gk RaTed AT ToAaarfhi=ehel Hrse? il R@my e arer
HIFEAAL Hi TEAT 6l ATAD qgl a7 2|

(@) o He? § giveaaw qg= /it F39 F e #1 Se0hd 721 2|

(M) I HeX F ITATEA & A1 AlFeaqL H qRaad 999 Agl g, AT FHad adl GH9 g, ST gread? AT
SIS AT HEF H1 |l aZAT AT

ATFE AT TgAT ST TgATT % AT Al ATHET THIIS § Fq77 ST

(2) T=NREw i F1at it T4, -
I HTeT /AT IHE Tohl 6 A9 TRIIEH 3T FH ST ST HATHE &9 & Tal givll

TATTTEH ST FAT T T ATITEATT T, FIFaTT T AT FIFa I THAT FIT FEAT G4 AT

(3) araETyst & g qiveaa< gT,—

ATFEITT TN T AU RAT2H AT T Fah qtergd qeired, e a1 7iadat * foeg qefem B
STTORTT| T HIRRT % SAATaT, AT feed 91 Aiveaa? A€ F7d & e ¥ oF 9 #ieT it q2aT %

oD et T ST fhaT ST

STTRTHAT SeThT G had €T ®Y & AT FAT F &f AT HIA 6l AqA ¢, og 39 aE o
FITTead FhAT SITUIT foF I ST rgul STANT HT GiaeTs=ea 7 aa70]

e "o it U freroarent &1 [Meifa 2 arer ATIESt F7 AAtead Sened  faeg e har srom
TATIT % I29T |, AT JTHTE T FT T 9 R

feoqur: IuEur-fAfers wTudT FEd SUH F GOy aR=TeET " § aHEST 41 999 AR 21 q9Ehd 5l 39
ATIEST &l 39 ATIGS! & ®F § qFd AT ST a1 g Nieg GEd AT ST AR 0 (AIRaadi) i
e farelt srfersa =af=r greT vaas foRam ST |har 8 (TRaaT Gertes), S STHaor &7 /i ar
EIRICACERIL

TIFEAAT TLET H Gohfaeher, TAFE(a AT FRUThE AT IT UH AT o AT T Ita | o
Tt , TS sTafersd geasid sT&wa a7 7Y 1 SI7aT 2l
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(i) e FT TAqT M | Fgradr,—
ST el FRT Tgcaqol a9l &1 TqT @0 FT HH GFad g A7 ST UH /19 |, I8 9aT
T ATAT AL FET HIAT SATAT 2

HISA ATHIET 6 (T T (hT ST ATl TEATaA H I SEIGAT F AT A1 AT ST Aged ol wiee HT
FUT I THAT § AR [olvg AT FIXT TAT (AT SATUIAT| FEATSl | qfera sfafar & I &
ST T T ATMRU i IS I8 THF G91a9 w99 % (o0 Uferd g, af 9a1 a¥e arel
TeATTTEy FT g ff enfaer gmT =)

2 fafers qugET F T saeme .-

(1) TEIT@ 9Tt AT AT SR AT HLAT TAT AR F SeThE WIS HEAT,—

I H1e % AT Saeft qERTa 9T, FTg AIFead< g AT e, T9 HieT & o+ AN FET AT
T TATET Tal givll

g AYEAT T AN BT & S W HET AYAT IqF AHT H AT TorFLi R STRCON, ITANTHRAT AT
ATIEEATE &9  Hged Q01 TN % a¥ H 7T AIFa gL ARM F 1 FATL FA 6 (70 SR I gl

(i) e HieT F TRl BT TAHIT,—

(F) T Hlex & Tk S [Atew 719 G & 96T #1 F7d g, STl TgAT 6l S0, I €98
Y H QAT AT STTUIT TAT ST FEATASIIHTOT (RAT SATUIT 37T I T8 HeT T qERra AT
COEl

(@) =g SR T SToaT & =eat & qEa w1 Sl SeT F SeThd & ATead | STH el gl
AEA R ®FT § TATIAT Tl (hAT ST Tl Bl

THHT ATHATT T g o6 e | qeft srefsre 1t AT T27 TREAHA! & o7 T FHATE 6 UTH T FeTUT 2

(ii) FTFETT AW T TAFHIT,—

(F) AT FiFeaTT Aisge (THTH, a5, dieade, ATfe) ST 2T SHA Aqigq fafed a7 f&sme & getaa
T A §, Sre W6 HIeL & [Atesd J77 s & Hafad qifedae I 74T S7a7 gl 6 S &l 39rael | %
7 (1) % 3T-07 (1) # AR S@R T8= T 91T ST

e AIFaTT AT TAFHLT TA4T Ael g, IT THT A(FEAIL HI TEIAT HEAT SAT1AT 3

(@) 7% FEIT FIFEaTT AR AT qiFeaTT ARM % GTT H= FGT g, q1 TF Fhead? Ta0hd TR
T StToam ot J= 9w Y | 79 20T F ATy J R oA et AireadY A oY Sevhe
T T T § TATEd AT ST AU TIFAIL o THT AT FFIT 3T ST STHA T 0 RAT ST
=rieu e A (e ama =) 78 oo 2 a9 & 78 aivesa? 7978 &9 F 3169 g a7 9811
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TICHT | T e ST a9 227 e onfye g1 oo F1es w9 a7 22T T A< Il &
I TF AFedT AT FET 99T ST SIHA § HURT e 3 gHY T 38 TgHT AEH-T&T FohaT ST
21 TRITH FIE for@dT 3T UgAT Si9eda< SeChd T I §T9T SI7aT 2l

ATFEATT TR a1 T 22T S A T &7 F 7Rarfva siw yorfea far s =1k i oad ag
TS QT ST ATRT ST Rt FETT AT | Zeahd § AT F2aT @ ST a8 HIS ST edhd § Era AT
H AT AT gl T TG TR I T RATL Agl [ohaT STTUITT

fAfRaTar &1 =7 aTemsti T FF A Fd g0 SULh QTal HT ATATAT AT HIAT SR et TR Hr
ZeThE I FLHAT A A7 = U FHE A TRITH FA & el o6 dhel [0l a1 (SE HT) 99 Tal
T AFEATT AT o T &7 AHaTar g 39 srvarst ¥ gatea Ao &= B S

(M)  FIFEEIT F GEad 9T § Gy SEfeE FTET AT 27 gRaddl & U uod i #7 UE Y
FHTAHE ZET ATRTI AIFEATT TSTHT 6 ATEIH | AT FIA a7l FHHE F0T A Tl ted 6w
AR Fa TATIT FHIS Fl ol AFEATT TeThHE F TIeTH T ThhT w4 il dqATT | FAfFatar #9412 %
TEATAA 0T T qUIAT 0 FATOT|

() et FEtees ATaEE o Geted aiveaay w A-STEEE Sieeady ¥ R haT 73T §, a8t &fa®
AT & Haaa Aiteaa? &l A-Ed FFeada? il JAAT § AT FT ITANT HA | TreAiHFhar af
SToaft /T T (Farfaes Aratese & "@6taa aifeeda? I gy BFT @) o= Fwr g At v
qT%G qgl g1 AR

FATHTAT &7 =7 ordl &1 AqITAT GATHT FIAT g T-ATE R THTH FT EIAT FAT § G167 ST F
T & T qad Rl aTe IUesy FLT AT | G Ai%ead? IIT & T & arg-ar f=3fees amo
TS SIE-FEATd ST o TUTHE &7 HH7a7 g0 39 s | gafed Aaer yae o sron

(2) |T=AT ot -

fafers AT9-T 1T % forT AiTeaay & FEITd AT TAT ST SATHHT Teqd FLd 6 [0 U S8l H ITIRT
ERuS sl

AT AT 37T 37 T TR HT Hohel G ATAT HIFEATL FEIT AT FT TS FHT

(3) T YOI 3 ATEAH F 2T T TUF 3T ITLTIT,—

T ATT o AT FT ITIRT AT 6 T H FRT el T 9 AT 919 o 07T & 978 | 63T 1471 ¢, a7 Sve
I H1eT T ITH 7 3T START FLA F Tgel Ao ATqTa<oT § HUard I7 ITUq Fee 6T STIeT gr Tt
g U AT § At ord Ry g, sraia:-

(i) FUETT AT AT ATT G o T AT § 3907 % o srufera a9 geera St §e3 g1 91feu;
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(ii) ATT F THT & HATT AT 6T TTHTIOHRAT, FA@SAT AT, AT TUTAT 2T, TT LFAT 0T AT & & [T
T2 FT AIFEATLT F AT | FLIerd oRaT ST 979 qooi 3% 97 % 2T Al TSI AT ART FEIiaa w e
FTAT ATFEATT STET ST F Ivg T & 18 AT AT TRU A | g ITH A 6 1% SeT %
AT, STHTIOTRAT 3H¥ STEEAT /T THT =T

AT fRarew # sri= gy gt A1y arfs 7g gatea G s e & afs #r afafamar 9 s g,
AT 2T T geT FoaT S[TuAT A7 Squantt & &9 # friead G smom

ATFITT HISIA ST WS T AT 6 (o0 ST TA FXd 5, AT T& AT ITH FIA o6 q18 2T Al ST F4d &,
I8 AFEaTL FT AN {ET 14T 2

(iiil) ST Seas & ATeTH | 9799 q1 H ST Fwd g9, et fEafa= wt an] w7 sratera
T 39 3297 & o7 SUART fohT ST aTer 9= aT -1 &l 7T aTel STHLUN, TAFI 7R STRTITT
7 AT IT-HATSAT H [ S G T ST AT et |Qree & fhu s =nfau S == i #ir
FAe THT IAYE T TLT ST qoh T | 221 2l

(iv) aTeror § et —
AT gratad # foee & yarfad Jgi grm

(V) 9O H EHTE,—
T FATT qeaeh HaT0 AT Bl ST g, AT s AT ST A€ Tl NI HIT ST Al FIT &l T[T SITUIT

(4) =T TUg,—

ST ATTART 9T A= FTd gU, ST FUG hl SATAT BT &, AT AT el TATd &9  HUfad T ST
TR, AT T AT A7 giora g1 14T 3l

IR Ram=g § wAH ST T ARy, e I8 g2 gf 9 [ qren<or §ug ffaat § a7 9%
T g TRt frer ST o forg 9ot He w2t gt ATl

AT o forw srufer a+ft 22T Sifqd go7 % 9T Tarod €9 § §Ugld H7 (o0 S|
(5) 3T FT AT FAT,—

FEATALO o A& HURIT ST &l AT ST Tl 2l

Fad IeTT U F9eq & o0 ST afe #® 27 F ASr & o oAty AT Awdr Suded g, ar
fAerfertera orqt &t I & srefi= a2 fohw 70 22T &t A9 At SIqAfd g, i -

(F) T FT ZSTH FT HH AT FHH F THF T 37T AT =T o forw wariaa Rt F aqEmr
2,
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(@) srufera e a7 a7 FE=terd €9 § 7 fEforg g=srer e F 918 0% gl S|
3 @@ X I THIET.—

AT § 9 49 Mo F iFeaTL T AATT FLAT T THTL ATAT STTUAT,-
() TFEATT T Tl ST THa FER0 & A1 Faad g0 9 Hie § q9qTe,;
(@) IHT HEHLT [ TH: €I HLd THT T9 X H qATF|

AT  ZA HLTTerd I7 9330 q 67 T 79 HieT 1 TF: FIT99 a9 R

Tg G UH AiFeddY T AN Agl g SrEet T8 Hiex & AEaae gaid #1147 FEIUTET 92 Hs T919
SERESIERIE IR

T 2 "ot AT siw yeefq e
10. wTafasT A= .—

(1) =TerTRoT gishATd, -

(i) af¥eror fafer —

Teft e a3y R ST AT Hiew & WE & siadar g Myiig Seetaad i (Hew F
ATELIH 3T STSACEH | qIEMUT g G, TaTg HeieHy, aAlfa)  qefia fohu sro

g TRAT F AaTed F 9 F ' ¥ 3w R i arfeer e ww aefy soer adveror F el
Hex & gL % forw Sugsh g a9 SUFIN S HEW HIAH AT wF AT 9100 & o7 diew F
JIET T ITH ATH G| START 0T 0 FfF HIH 7T, T 6 TS T FAAXSIT ATAHT o AL g

Tfe et A1 T gEar #§ 71 ST, a1 Hedd F S Fils Agad 0l dd: AT T8l gt Afeul =7
AT &7 =T F TAF HieT T AT H TAF T 9T T qT T Fileh AT 63T ST ThaT 2|

TEIEATT o JII, TEEA 3T Had AT & T W1l & o= aTqH1 ¥ &1 o (q< (o7 Forrere &y
STTUAT; S¥T 29 <l T ATATSTadT TS | 979 § T@AT1 2R

ATTHTA 3 T AT T 3 3T Hiex i 9a2sf g9k 9 ua viaf=ter fafa § e s =rfgu

(ii) srTRTEraar,—
ST T AT STaT 7, q7 /AT T2 A9 AT S ARAT 6 eier w e sfatEmar Fetotaa
fafaaert &1 T FOf, aaiq

() AT e F o STR] MPE 3 qi=rs 9T & %W,

(@) TATIA & o ; AN MPE % TT9Y AT § F7
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TATH, 1T ST ATHES TL Ag! (hU ST Tl &, qT AN g ATAT STTEhad Tty ATTT I AT reaaarat
FT STTAFAT 3 AT FH FLH T % TROTTHI FH Jh{eTw & T ATATRT FRAT ST TFdT 81 TH ATHA §
Referiad siafa aTeet T STANET AT SITUR, ST

(F) wieet srgera F o : £ (8/c-MPE -U)
(=) FreaT ¥ o - £ (/5 MPE -U)

St U< MPE
T srfateraar U T SIqaTe AT 95%  T3same €q< & |1 @ 07aT 47 2

SETEL: S AZ {ET 10 T AEwar Ot 1 9 X & qied AqHET & (o0 qLe0 & S0 aaeq
g # fAEara srfAtEaar U, 0.3% (k= 2) g, a6 AT + (6/5 x 1.0 - 0.3)% = + 0.9% &= g4 97
T IR T R ST 'R 2

11, YT P T .~
(1) |rETIT,—-
T o [T S 6 T 3 i Higer srqAtes ST & 419 2rar 2|

HITA ATHIET THITS T Fa< Agi (o0 T0 el AT SATHIRT THT § Tl AT FLTe 21 T8 3T TH
T [T AT A

T Hex T FAFeed (Fhdsd STRIU Higd) 3T ATI AT HSIET (FATE, I AT AT Ha<
qigd), ST T AT AT BHATEH % AT FAgeled AT ATA AT SHSIET % d1 FeT-3enT e Ffaa
TR0 ST T €, S AT T STENT-3TT TR § A TR [T ST JhaT 2|

A ATHIET THTTIT Hael LT 46 He? F o T w247 g
(2) TETATTHTT,—
(i) | Hex F AT ATHIEH & [oIT read & a1 ot aearast 9oy 7y S 31w, siq-

() T AT TEA, e ante &,-
|) TRETAT 7 ATH AT SSATE AT THTL TGATH;

(
(1) STETT ST ATFEATT T LT
(

1) AT =t =T =

(@) e Fit Aratas FErevar, S arfae §,-
(I) =T = Rrgrar &t fEae,
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(1) FE=aT a1 3% e ufmTa Rufaat S arofasm &R,
(I11) "o =7 TEeo7 2 | 98 o0 ST aTer s AT =52

(1) HTex % forw aeerent AR, R orfae 8-
(1) =reaht 3T IR 6 FIATHF [AGL0T o T Teh sA 1o T,

(1) Fexarts afga [t sz g=ree £ =amer &3 ao B, S ST qremer qieagy
ST,

(111 =<t 3T FLEAT 3 =T |TEAT H7 fEawor siw futq;
(IV) Eamiarea faeraarst & gefera swara;
(V) ffde =t s,

(VI) &7 <ft TEATaeT AT T |17 ST 6 70T /T G999 FdT g (6 Hied F7 BT i [air
STUETAT FT ATATAT FLaT 2l

()  STANTHRAT T,

(F)  AFEITIA T,

(&) =% AT ET AT T ol Hiee F TR forT ST giaemsi #r fHawm

(i) = wAfafish, i AiFEaTT TR H € av aFqras § fAwfertea arfer 2, -

(F)  TETT FAFEATL T G ST TTATAT AT o T T STTar g, s oo -

(I TEITT AT & HHTAT AiFeaay Aiegdl f g1, e 7g "o oft oo g & e #

Tt TETT Fe ATHA 2

(1) FEITT FIFATL AT o AIFATL SThe 1 a0 T TH TR 4 ATEAH H FHAE AT el
TATE T Eraor R qutar &7 fawor of anfaer &

(I11) FTFEATT TZAT o HEHLIT T (ST,
(IV) T 12 Feamae fafer & srem 92 90 &,
(V) axfera oy ST aTer AT9E= T hf G Sl et ATei HT Faw;

(@) U greaa? foeed Fifewmed FT EFawor i aiveasw 7 sfga &9 F 9A7ed #3d %
o =AW sratera derest #1 e,

(1) AT ToFeq & Yoer 2 | T o (o7 gLear qrel &7 =& (TEae, s I1e a0 81);

(=) T =t fBfat 1 o,

(F) Foreed AT FT ATATHA, STH STATATSIT AT A, FIST FT TR, Tedqh F A, AT,
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() 3 ST Thi AT TEAT ST GHTT F 2 25

(B) TSANTEH FT qEwAT F7 fFEer (IIee0 F forw A/D w9 ot #7 fheefar, qo
TOTHT, TSI TATIEH, 3MR);

(ST) STANTHAT SETHH, | AT HATRT T (oawr;

() AiFeaaT & TEATT 3T ITART H 3T a1l ITHLI F T TATT TTH F & HasT;

(3T) |TIT ITHII (AT IHE HEHl) o TAT eI TeThT 6 FHHIE i AT (ordqH TUIAT T [=Fa<or
ST &;

(=) FATTaT Agaqur FAfeAT it AT Svg A(FEaIT GRT TAqT AT STUAT 3T 3T IT FEATS 0l
SITUAfY 3% T FHeT & forw sTaferd gr, v oar ST arel TATIEH T &3,

(3) BUBIT AT ZE¥e 3T 10 22T Fe FT fEee;

() =TT AiFeaTT | Fiwe FHT TAT TRAT QT &, qT TqT AT U Fiee i Th FAT AL TqT A0
T TATIREH 7 e,

(%) AT T
(3) v fAdreror -

TG T T Jed= TRt o T HIeT A7 aredt [Heqr fn S, fSras g g B s as F a2
T SAUEATSAT GO Taad! @Sl & IS FT TITAT FAT gl

(4) AT ¥ ¥ -

HTAEH I, THT o AT 0T T HIe] o AT 0 AT AT, ThT Tod 1o & (o0 (Haerd (e
AqTT A=) o 9T STHT T g

7%y geai * foro S MR (Rfdes o B g T sy B st 2, at e ded &
U & ST AR (ATAATA: THT 1) feer i, Ff I Hedl F UF TR & UF 919 AqHE w
S AT SITaT § (36 SUTEg o T Hiedl & UF TA F7 qied AqHEd)|

T o TRUTAT & M 9T, HiSd AGHET & (o0 e Aaas (REtees g &) stfate et
FT AL FL T B
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Trerr gk # st @ o forw, afveror serRrerert e et uw v Ay At adierr w7 et )
TH AT, T TTRTLTAT 7 FAT2d ot 3 Tt seqa STHeor v & T2 F 21

ATETIUTAAT THT HERAT 3T THAT TEHEAT T &f Thls T (o0 SO, ATehed ST ich STRU I TET=T
T TR ST FeRd 81 S AT §, T THRTATT A8 a7 Hdt g 5 R 2o e e | adeqor e
ST 21

Tfz Fre FAT T fAfore oo § o 987 grar € S aRoEeasT 39 Senfad I1 7eEed #A A
FUEAT AT &, AT SATAEH THAT & o7 TEq THT THAT I TE HATIT AN BT I HLqTrera T51 ol
5T & = faar gdveror & srefie foram strowm) i adveror serRrereT 3 arer g wee % forg S e E TR
T T FohelT o7 T1eror A7 92l § forT 70 qereqvni & IR 9¢ Faerc® T9Td 92 99T g, af 3
TLTEATT T AT F LT SO

(5) Aiew ATHIET TfHaT,—

(i) AT qedTeh,—

AIFeadT JeATEwa T6dT, WRT 1 STy | § Fi0Tq STHarsll & SIqurad & Hedidhd & qared § i sq9
fagrwor =i s fafeat s 9eon #1 §ae iR g, Sar 6 "ot 6 # fRawr w81 315
TTre Tt &7 TrsteRor i fafet & garer, Srar o fAear & aftfa g, aroft 7 7 fRamr w2

AT 6. FATITAT & HATAA o (70 AN Al TATIT TTHATE

FH FYTa CRIERRIEDI
i)
(1) (2) 3) (4)
(F) | SITEG | F O FT IT- | AFEAI TgAT AD + VFTSw
271 (1)
(@) | 3T | F 9.1 FT IT- | UATEH il T AD + VFTSw
T (2)
@M | IUTEg | F 9=T.1 FT I9- | FE H gRAT AD + VFTSw + DFA/CIWT/SMT!
=7 (3)
(%) SeTeieT qeaT AD + VFTSw + DFA/CIWT/SMT'
(F) | SUTEY | % 0.2 FT IU- | TR ITHRO AT I9T- | AD
271 (1) THEAT FT TAFHL
(@) | SIS | F 0.2 FT IT- | AFEATL AT HT TIHI0T AD
27 (2)
(@) | SUTEd | FART.2 T (3) | T2T T GULW, HATC YurTerdt | AD + VFTSw + CIWT/SMT!
= HTEAH | SreHer
() |SIEF | F T2 F 3IT- | AT F GHF & Hag H a7 | AD + VFTSw + SMT!
=7 (3) T @2 (i) qeAT
(=) | SUTE | F 9.2 FT IU- | TEATIOIT TAGIT AD + VFTSw
3T (4)
() | SuTae | F 97 .2 F IU- | Twa H e AD + VFTSw
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2T (3) FT G (iv)

() | SUTEd | F §T.2 F IU- | TP § whrae AD + VFTSw
37 (3) FTET (V)

(3) TTeH T AD + VFTSw

qoft 7. IuTere <. ® AT qeate TiRaTe & wie g1

FH | )iem €7 R Hefaa IqTEY 7

8

(1) (2) (3) (4)

(%) | AD TEITASHLO &7 fAguor i RN &1 | SuEy = (31)
TATIT

(@) | VFTM ATIEAT FFME & FIEATCHE THAT FRT | UTE T (32)
TATIT

@M | VFTSw AIFEaTT FFF & HACHS TLUHAT FRT | IUET T (33)
qATIT

(<) | DFA AT 2T garg fagw SUTHY T (T4)

(¥) | CIWT! e e =i Aty 3IUTEY T (F5)

(3) | SMT! TiFTT qieLe T SHTEY T (36)

) 7 = f37 0 AT TwTOn Hq A CF AL v g, v qeAw Ao fuwe, drerdsserd e
THUAET &7 [HoITa sraferd 98! &

AT 1: 9 fex § g a7 Tafmae Seoha onfie 981 €, a7

HTHAT 2: UF SHHT ShE AT RIT AT § AT T Fae | Hied ¥ 717 2T 33T T Hdl
g, ar

HTHAT 3: A9 fHeeq § 7799 ST &1 ST 99 Toi g

(ii) FEAFT TATHA,—
(F) Tt o ,—

TEIEA T ST Lol TATTAT Feed ATl HIAT il GIShT THT TATIAT FEA AT FTATAT T 46 Hiex 9T qied
AHTEA T o F Aol red ATl 9% T@T ST

FET (/A7) ATIHT: (20.0 + 5.0) °C;

Tferer T qTIHT: (20.0 £ 5.0) °C;
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gfaeft arHeT TamE: 86 kPa — 106 kPa;

gfaer gTuer srear: 60 % + 25 %;

T Fledst (THI/SHT 3e):

* 7f% U FifAe Aees [Afde it 72 & 97 Ay Tt aees (Unom);

* {3 Areest I AT & = d197 F Wrav us @iy aees, S o RfRatar s
TEETT TITTAT F &1 ATa= 1 Sl SO

qTaT FAeesT (d231): U 9% AT T T4 | AT 0l T dedi AT qAHAA dloas
(ATST o Sia¥id Aqgl);

qTae SErEET (TE A7) Tt ST (From)

fooqor: 37 T@ e ater sae Rl % sremar svg Rafaat & off frar s aehar 21
(@) FAT T~

welT ¥e, o 97 f Hied it gieat 1 FMetha w1 i s g, #r et saoe 9w a9 $iar § fGafa
TR e SITURTT 3% Z8H Qumin 3T Qumax 31 3RS T 7 Q ATHHA BT

T T9r o GEreror fagell & e 9% a<reror fegett & =q=aw #eqr (N), i= 1 7 i= N a& i & &
AT 9 3 ST T ST Jahdll &

N = 1+3. Log (3%)

Sgt N 2 6, 3% [ehed® quiish a qurithd [T STaT &l

ZT Z0F AT I ATAF TATer F FAT ¥ % forw Aeferfaa g i= 1 & i= N-1 31T Qu = Quin & T w7 3=
T 9ae AT @A seqa #ar 8

Q= ( ?\I'IE)H-QmaX

(31) TEreqor F forg -
(I) W= srwras g  fory sroferd T

A7 11 % IT-07 (6) & FATag THT TLEA ZaT AT I 4 IT-97 (1) § FAT2 T2 LeT TRATAA efaam &
efte fAafamtar gy Ffce frt s 99 % 91 B S awa g1 9w 11 S9-927 (6) * @ (vil) § arI| ™
T % for 7 HEerqol & 7 e e e
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fafrer ft 1 A9 3 forw st f et (S & 87 11 % 39-97 (6) % @ (xii) § SqraT T §) F
dteror fafawtar g AfEe =1 % ary fBFar s 3w

(1) AT F T Fehfodeh T A9 F ITTNT FT Tod 1o, —

ST I "2l A (TEIHF AT : FeAT99 9%) a1 6 d19 AT 6aT ST 2r, ar 427 11 % 39-977 (6)
FT T (Xiii) § TATT T AISA ATHIGT T § FT THHA ZIAT

St i e i gR=Ter Rafaat & forer Bt 9 % s & |y gearfua B ST g, v 8w 11 % $u-
937 (6) FT @< (jii)  TATT T AISH ATHIGT T H IH THL Al 19 ATHA T

SULIE I ATHAT § Tiogd T T8 T ITART 6l ST ATt 09 6 A Tl 6 a1 ATSHRAH AL 0l
AT 3T STAT g ST HeATAT IO o R T FHILHT HT STANT FAA 0l oaeqT (37 12 % I9-937 (1)
% GT (iv) T IT-E< (1) 39 FETa sariaq & S g

@) TTT T (AT 1/3 TS F WIq T84 &, qU Afoq T9 & q1e TEIWF Afe-gearae & S a=har 2

@) AR T o< 1/3 THATS & TAF g, AT Ahicqs® T8 & q7 TTEIHH AT T FATIT AT Fham S,
SEELREAEIE PIEIUNERIR R

Aied e # forg Serer s (Bfas 719 @) 98 TEamast a1 SO & F#47 IS 91 1
AT AT [IT 3T 1] 3 AT AT AT ThaT & 3T FAT LT FILF AN [0 AT AT g0

(6) Hie™ SATHTET TL&T,—

HISA SAAHIET 6 I I8 HeZl T T 917 4 § FaqT2 TS ATEATHAT T AW FId g 64T 1T 2
ITerer 7 fAfere Ao it & forw sraferg e v sraere fTerdar gl

(i) e,

e e & qfe F71 g, T 11 % 39-937 (5) F €< (i) FT 3U-U< (|) § aq10 70 [l F Tqa w0
Y T ITART HTd g0 AT SITuamm| e @k T 91 & TeequAs [ 977 2 % 39-077 (2) & @ (v)] FHe: 27
4 T IT-T77 (3) 3T U7 4 T IT-037 (4) H T Traaret & SAae 3l

TfE JeAvT | e Tohe TR SATaT 8, 97 737a" 6 F=RUT Tad=rar it sraer grar g

foroqur: Sreront Y T ST aw e & for sruferg wraE=t AT Sporient it 6T F A= FT SfaY waaeAar s
=0T T F=AT AT g1 ST & o1, T(S 4 [UIHT A1 UF TgIE qeh (hiedl &l STANT AT SI1aT &, ar
¥ 6 T3t Fad=rar wT #3 F forw #7 7 w79 10 779 &6 smfea g

I HTex 9% AN] FE AT T & 0, Aefered ar=me g S o, -

(F) T AW BT, qT 97T 5 % IT-IT (4) FT &< (i) H A amaa & ITFIl &F AT T HleX FT
T AT
(@) T AWL BT, AT 97 5 % IT-UT (4) T G (jii) F TGN % ST T e F7 900 FFe |
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(i) TTECTTEHAT,~

T 4 % I9-977 (6) § FATS TS (L T [AECIEHAT 1 AT FT ST =7 11 % IT-97 (5) F &2 (i)
F SU-ET (F) F ATET FAT L€ T ATLTA AT ST &, ST Qq 3 a¥1ae a7 I8 ATIF gl T8 F TeAh
FAT ¥ % oI, et 7 9Ty &9 F g a1 @a &9 F Fyid B s, safF gods w i A/
& A= FAT ¥ H TEAT AT STUIT| T FAT T T2 TS Al [AGCATEhal e i STusil|

7T Tger ot 7Tt At i FF [EcaTEwmar 1/6 THATS % J3aY AT ITH FH &, T U&7 T AT S0

foroqur: 37 TaTE U= ITANT U ST AT 9 /el o, 7g a8 Sgaaw 9= q|@me a7 BT S
EHEL

(iii) qrRTEA AT, ~

T 4 F IU-AT (7) | Fare 2 AT F gty ft AUGqT F; ATTAT Quin, Qr, HT Quax T AT 1€ TT
sragTid T AT 81 T & TAE w3 9T, AT F A G ATLTRA AT ST § ST FAAH ST
srfershaq® wrdt T2 A{fe & &= faT it TUET it ATAT 2

fooqor: 37 TaTd WX IHANT T ST 1o S Hied & o, 7g a8 gAaH IREE 6919 97 AT ST

(iv) srferfeream, -

STa 7% fatawtar grT a2 [fde 7 far s & 9 e 1 s weae 3 s awstér sfafemmat 4
o ToFaT ST g, 99 % ag wiua R ST = & #iex @1 sfafasams /19 sqage it g9riad wear
& AT T

Referiad sttsfamamet & afteror fhar s, -

() &fa,
(@) FLATET TaT2-31T,
(1) TEATET yaTR-+1,

T AT 11 % I9-977 (6) F @< (i) § TaTU T qEHKdT AT 24 ATSA=a1491 § FBF0 19 )

Tz fEfawar T Faw 35 Mg stata=m Feaita & T € ar Faa Swi ataEmEr § ader
ERuS sl

s F&war /79T % qROTHT T geATRT T 4 % SU-9T (13) F @ (i) § Faiia qoerst F oAqEw
HeAFAT THTIISA o ToAT 6T STaT 8l

TfT HegadT FaTES & foAr a9t Ferha staferaret & o stesti 1 @ 98t a7 sar g, av #iex
T FaA Uk AT ATSEa=ae § YT e & forw f=ieaa B strosm, S & 927 6 % 37-9a0 (1) +
T (i) F Y-GS (3) | FATAT AT )
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(v) T T e -

T AN 2T, a6 927 11 % ST-U9=T (6) @< (i) § a7 T FEHaT ATT FAT T IET Qe 7 givr| &
TEHRAT AT o TROMTHT FT GeATha Heqadt qarsEl & @941 937 4 % 37-97 (13) * @< (i) § FAfae
T F Ary T STuwm

T FeTadt THTASH & &A1 AT 0 IE1 Qerrst [Qemett & orw sroeArsti 7 Q1 Agl a7 Srar g, ar
Hrax T Faer U Ao Rt § swa s % oo HfRag G s, S s F suda (2) §
FETTAT AT &

(vi) Frefier gaTe,—
7 11 % SIU-97 (6) ® @< (i) § FqTT MU GErHdT A9 FF F FH IAdH ¥ ATawanw wrgsefier a9 9w
fro ST 2

fafere adiwar A9 F aRTHT FT geATRd qegadt aHESE & fAET 9 4 % 39-997 (8) # Meiha
FUATAT o FT AT SATAT B

T HeaadT THTASH & &A1 wrefier qama €A it Toarsfi w1 Q@ Tel A7 SA1av g, af STIRT § A7
T AT q1 FAefe gara HET i w7 BT ST av wefter g g fiur i Fw Gt § B e
STTUATT| Jehfodsh & & A1 LT AN 03T ST

Ut STt & e ST gama a7 SR Hie & I Aeaaqeiia arfead g5 8, I8 TE0 a6 dgl
BT 2l

(vii) AT, —
(F) A e FT ITIH FETAT F GEATE A AT aiEl ’ F UE g0 Aeiar gy Aee
TTIHATT HHT H FRAT SITosm| 2= Tfaat &1 Mo el w0 § #vag T g, 9ma-

(1) farforsr = 9% o= e, —

FAT TLET G711 % IT-U7T (6) F G (vii) F 3U-ge (F) # AfEy afwsft araum F swew a9
AT ¢ 0 1T g1 Fad o Ffadl o aaaq [REW arel Aqeiad S ST ard 39

et & forw off yarg odeor =7 11 % 39977 (6) F @e (vii) F IU-ue (W) § fAfey gfiesft
ATIHTE & 9 79 A & 91 fohw s =nfgu)

(1) TS AromTeT 9% A1-wA7 st § die F aufaafaq e sseye Hif AT, -

gt furfaat ®, Wi F srafaetera o e srseye 1 ITAnT #iew & gdiwdr 9% qwE &
T &1 e we & o T Smar 81 T8 9 ' w6 6E a9 97 ST JAad ST tesmad
FENT I 9¥ 36T STTaT 81 e a9 9% Fd1 3 | FaTd & TAT &l 419 § v@d gu, At
ATIHTAT 9% {19 o TROMHT FT - JeATwT 00 4 F IT-027 (9) H Ferifea sttt & sqEme oA Smar
2l

IETEIOT: FEHAT a¥ 1 79 HieX FT AATTATET FAT L& A ATTHIT 9T & FHI0T +1 L/h F a7 T
STaT g1 3] Wiex fi gas Fufaat § i A 200 L/h F Qmin % +0.3% 271 Quin T qTIHTH f9=@T
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FOT TATT 1/200 x 100% = + 0.5% &1 + 0.8% T ifa® AT W] sAferwan w&rahra qfe it Hwwe %
Hee AT 2l

feroqor: srfaatera vt e a8 wir 32 grar @ e a2 3 yarg we-sitw (7fe #iegE g atrT 981 2T gl
(Il #ex & fAATor F7 geaiwa,—

U HTHAT | ST ATIHTT % TATT 1 [Faiia 2 F forg die w1 adeor 981 G ST asar g, ar
Hiex AT 9% TIOHTE & STUferd T9Td 8 Icqe A 2adr T Todishd (a7 ST

AETET Hedt & T warg T s g ST 5 aeeE 1 % S9-ad=g (6) % @< (vii) %
IT-9< (F) 7= (1) # A<z 2l

() FHETT T AT Tfaer I o 9T FAT T
FAT TLIEAT G711 % IT-97 (5) F @< (i) F SU-us (@) § Feia Jarg a0 9% Qt & Qmax T 1 AT H
U ST g, e 9 T arasT aiaer F I (5° C % idw) F aweay grar g, e wtwd ' 9 29
WY BT &,

(1) §=9 ATIHT;

DEIEESERIRCE IR

(Il) =IFaqw qRaer qTIHI;

(IV) e araqT|

THTH T 3T THaer TaT & o7 927 4 F I9-977 (9) H e stoarstt &7 st =T ST

(3T) STEHTA T ST T ATTHTT F FqTT FAT TLTEA0T,—
TATE TEEAT, TN T4 Hied &l §a9 qradT % aaay #o7 Rl arade 9% T@d gu T 39 #7

H T SITaT 8, ATHG:-

(1) ¥ =7 qrIHT 40° C;
(1) ¥ =7 qraETE 0° Cl

A Qu 3T Qumax T TR Ft AT F1 AT 1 iy 9 % qrowame F fRow g % e & B st

T 4 % IT-977 (9) H T oA T4 37T afaer & qTIHTe ol TTATSAT AT ATATAT FHIT T

feoqur: ST AT T F e, aEteus w7 # et aroae Rafaat #7 ST #7d g0
LT AT ST el &

1. 9 &7 a9 20° C 31T g Wi 71 9|1 40° C;
2. {9 FHT ITOH 20° C 3{¥ 9 HieT &7 19919 0 °Cl
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(viii) FT H TS -
5 9 Hie2t it FEehar A § TS § TATET gl 8, St surad @ # Ay afen & o seqa
TR SO aTeront % < e #r frfamtar & Afadert & sqaw seete T smom

gf T8 i fier [fde v v g s BRA B e € & o= a9t eadt far #a et gt
SFET § Al STAT ST ATRY, AT ITRT T Fael IUTS G T2 (FAT § goohl TEAST) ST AT
ST AR

Tt 7.1 § [y areftr sreer &1 aree B sroa, s areeft § (%) ¥ () 9% {Ru Tw oo i
FAA gooh TATE TSAST Tl FTA ATAT HIAT SATAT 2

3T 4 % IT-97 (13) FT EE (iii) H Ferifia sremd amg g

(ix) =TRIC -

AT TIAHTT AT AT THT T He 3T AT A AR 6 (6T 39 Hiex S stesaq aaqed
AT FAT <2 25 m3/h TF g, TATHE T & o7 T&qd (6T STTd &1 387 T4 #, Hiex F7 3730 59
T F forw o ST g sraferd awamater F S 39 W9 6 MLaT w6 9 | TgAT a7 gl At
fFwtar @ yefha T g & §9 diex # armft @31 99 9339491 & 99 939" €9 9 sHaeqefie g, av
Aied AqHIEA & o0 Iavar Maas (Afee arafasme) gar a7 T o= STIh Y& & 49 & 911
TR T FA FT Ao o TFar 81 AR AT 7 FH T FH 0.8 Qumax 14T 81 T T =IATH
FTHT TETT TT FIAT R

LA F Tge ST 912 H TF gl GaH ITHIT T ITART FHIAT R

HiSA AT & o7 Srerar e (Efees arafese) sraee & qomst & 9ot 8 # fRu ru fGewedt #
H TT0 9&0T & T seqa 0 ST aTel 019 T & Hiedl 6 §&aT &7 999 Fm Jw &t
AT aTtver fohT ST 2, a7 TEqa 6T ST aTer |iedd &t T 5T fashed 2 § aars T2 6T & AqEr
g

FqToft 8. wteror {3 S Arer Hiedl i "

A, ATEFaH TAGT ATTAT FAT ¥ [m3/h] | TLTeAT 373 ST aTer Hied it Jeqr
e 1 oo 2

(1) (2) (3) (4)

(F) Qmax < 25 6

(@) 25 < Qumax < 100 2 4

() Quax > 100 1 3

TR I % a1 T el w7 a0e7 837 11 % 3I9-977 (5) F w2 (i) F Iu-Es (@) § g yarg
T 9% T STt g
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e HeT T 4 % IT-97 (10) § FeThd ueArsti F7 Squrad F:397 (ITH T TF | SIgHe, < 1
AT AsheT 2 F SAqET s 99 Hiedl 97 T 1w g)

(X) IT=a ATFE (2T),—

1.2 kg/m?3 =T T I T ITANT FXd gU, ST3d ATFE AT I HIeT HT ATHAH THT 2eh T 7T ST
1 e HT GEAToH Quin T2 AT STTAT 21

937 4 % IT-9T (13) F & (iv) § e qoaATett il AR FIAT g

ST U T & 49 e § Afw smEw onfae g €, 97 a8 e Faer g9y g arRe 97 gt e
ST AT, g fF a2 #9 "iex & forw awm =i [Afde far @ 21 v a1 arer F gea arve &+
Ar3eqe fRie q9T= AT ATAF 2N

(Xi) AEALATE FAT,—
AT TIAITTT AWM ATl I HiaT AATATS FAT o6 TLHEAT 6 T B 3| AEALATS F Tl ST 18 | I
Hrer &1 Ffe T 11 F 39927 (5) F @< (i) FT IT-6 (@) F ATHN AT LT FA1 L2 HAT7 % e
Rt i STt )

BT 4 % I7-937 (1) | RetRa sroeamd oy g

(xii) farferer a4+ -
e Hiex ST s 97 % fore U 3w st & fore stfsra 8, Sve fafamtar g [Afee 0 & |y 4=
11 % I9-037 (6) & @< (i) § TATT ATHTL TEIHAT AT 6 {70 STeqa a1 STt 2|

fAfAETar & wwara &7 &4 § T@d gu, Aied AqHIEd & (o7 Sueardt e (fafer ara &) adreqr
FIT ITANT 6T ST ATt 391 w1 07 <031, ST oeqor o el 3 Hied & ST 397 72 A9 wam)

37 4 % IT-9T (13) * & (v) § e Toeqreit 7 stqarad HedAT g

T FeFadt qaure & & gt & §97 % o sver o @ 981 2|t §, a7 Aied sqaEd & oy
e e (Rfes afEse) =8 sadeT fF RO F39 6 i @ f =9 =0 #7 [
FT Foree o1 3 #iex F sroarett &1 @1 7T g

(xiii) T T FAH,—

FferRaw 10 eI a9 aTer 19 e 97 3 STl 6 T F 720 2 g1 97 a9 F ATerF aore
T 9 Hiex F forw #iex F Faer goraei s AT &7 90eor TR ST 81 39 e 7 gge 3T are §
I Hiew &7 Aiafa i 077 11 F 3-977 (5) F @2 (i) F ST-GT (@) % TqHR TX FAT L 37 92 Feitea
#T ST 2

37 4 % IT-97 (12) 7 e AoeATett F7 AT HAT R

(xiv) Tt ==, -

Fg Wt F fow S = west w1 Affws wmr srar g, ser B Futar g @R G T g,
rfFaTaT w1 yaTe Qe Fatfa BT srom)
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feroqor: St vt IS A srferaaw s e HwT AR 2R (Q 2 Q)

g Trshar oo Feferfera w@ & A0 =2 7 F T 9T FAT R
(F) T FIFFTLL T STTRT Fed T,
(F) TF F AEE-TE & d1%;
(3T) T =2 T T TATOT e F 73|

AT TErRar gireAvn | | R o aRoreT & = AfSEwaw ¥ i TUET Fh Biee TITOT HLAT g
T 4 F IT-97 (13) F &2 (vi) H AT 141 Ay g

(XV) TAFTIAF,—

TAFSI A el aTel 9 Hiedl & e, 47 4 F IU-977 (13) & @< (vii) § A< sremsii a7 off squme
B strovm w2 § AT aderor e @ ST w5 vedtw wderor fRearfea R sroa, s |Tefy 4
AT AU 5 H MTEE A9arsli F7 I eI AT SITuaml Tois THew & a18 I8 aoarad har
ST 3 e i AT grie A gd 2l

7% 7 Hiex F Toraei e STRT Uk 37T SISt § Rud g, a7 Sk Toraaitve Il a1 qe1eqor §ia¥ $iT
YT qRAT Rafaat #7 Sfafafeea FT atel Thel Sehdl g1 I e & 9% SiHega? § @ &9 &
FRT ST 9dT €1 39 ATHS | Solaei 7o ST T G0 3 S aH grate T | FhaT STusT|

Tt ATHAT |, TETHH STHLIN T ST & TLEA0T 63T ST Tl T 2

et 4 37 "ot 5 7 fAfRtee wdeor Maferfaa fufast § Fwr grm, saiq-
(F) FUT T AR (AR FhT TLAT FIA o THT 6 TATAT, TLEAT F STefI HIeT Tl AT TGT SATAT 8;

(@) T WX F yaeia & A &1 e = 9070 U wr g § F us § G S, Sw
Feferfera sreet 79§ 3= B sromm-

(1) aTeafare wAT F 2O, 4T
(1) He< & SATAaTed Tl ¥ ASeqe i AT i G870 &1 70 it fafq 71

1T F A §, HeX a9 I¢ FAT 1€ T F TS 6l 49 § Tad g0 qeoit 4 i greoft 5 7 2T
FULATAT o STAATAT T ST 0T ST B

feroqur: srfermior Terreife dex & F9 Wit 12 3 U Fe-ati® Srar 31 =8 10w % U =0 Fe-siE #7691
T ST =R T, S| w1 1E Aeeqe Tafdaterd ¥l ¥ & e gl

(Xvi) TETAF ITFRIOIN & THATH,—
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faforg e &1 W] e 3T I faT, TETaF ITRLUT F Gt FAT FT TATT Qrin T TH Tl
T ek Hetia o STar g1 T91 e 799 (=< 0.1MPE) gHm|

(7) Ais ATHATET THTOTIH,—
Aied AqATaET TS 9 Fferfad =t oiiw 2o yafsha g, armva:-

(F) I FHOAT T ATH AT qqT SF T THE THITS ST 36T 3T 2;

(@) fafamTar 1 am;

() I e FT THTL AT ATOOSTF TSATH;

(1) S WTI-HaefT S aerehr frerard S O adtwar a9, AT A AT, Qmax, Qmin T Qu F
A, T 5 % I9-027 (1) ® FaiRa afi=mres fufaat, sifesmaw s gama, fafaeT gast a1
TIHAT ATARF AT ST AleTH e T8 e % AT |, TR T ATTA HT A HAT T,

(%) wiew srgHTa e,

(F) TS ATHIGH =l FLAT AT (TS AT BN);

() ST o & gt dedt F o grea amwe i e,

(

(

) TATELT AR,
=) 927 6 % IT-97 (1) § srufera forent sfiv STemver & o &t ST, I geama = &7
e (STl AN &, RIerITE a7 = & &9 #);

(1) A=A SATATEA THITS F T HAT eI 01 GA;
(=) #rs faer feoaofh
12 TR T 3R I AT~
(1) |TETIT,—
T AT & 329, HaT § AT F Tgel, SR T8 HIe< hl FHfeied sTaersfi & a1 SIqaradr &l
AT FEAT G, -

() TH AHAT 6 A ITIH UF TATH Geldh AT A A1 STINT /AT S0

(ii) =T FEHAT T STLTTHT A& FIIT AAT TS AT FAUET ATIT HTHAHI 6 TET IThT TgATT AT
LR

(i) T TETEATT T A S HieX % Icared 997 #, HATa" AT w1 97 A7 T svw wemadt
T T I TR0 ST Fehay & ST STUTerd IreTy SiiY Ieqvr &3 o forw 3= e aate |ree
T&TH AT Bl

(iv) | & forg Moo ST g StTTT,-
(F) ATHITRT THT F ATETAT:
¥ HTex T ST Tg qaqT A0 o (70 At ST 7o #7497 7 o0 TqAIed T & &7 §;

(F) AR
T qeaTae % o0 yeqa o SiTe o7 39 #iew 91 gMT AU 97 qearae e ofiv #ie
T o orT Hiex a2 suferq w279 Susd gT A1R0;
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(1) wreror Y Rt

3T 4 % IT-97 (3) I IXT 4 F IT-GT (4) T TEFRAT ATLATH T AATAT AT SITUAT STt F9
#¥ FRufa &1 ST & 9 % a1e diex 1 shHaa aR=mem Rafaat (zame, arae, 39 767 F a9 e
FF TET ST

TATIT IH T T AT (S A1) F A0 ofF FoFar s aevar g, rees forg dex &1 Swnr w2 1
AT B, AT TATIA & o0 It ATIRIAt &t Tehig g o @fse T90 F arr gegisd a&w &
i | [T 11 F I9-937 (5) F < (i) T SU-u< (1) I@] AT A0 F qefiT deT F qahArehr HEir 1
TAR T TOTTH ITH G| TS STUTera g, a7 Al & = (< & [olT GATT FLh AN [T SO

(%) AT L2
T HeT &1 T 93T 11 F IU-977 (5) F G (i) F 3u-ue (@) § Ay v e aw G Srom

TRIYE TATIT FF FAT 1€ 92 F6AT ST 96T g, g T2 Aded Fama & « Haen grr
THiAT 21 [AT 11 7 39-977 (8) 4] |

froqur 1; =raTRT S Hiewt FT aeara gt ATt § T Y Qumax, 0.2-Qumax AT Quin T T
& T T i 2

feroqur 2; Tredt fowes 1 Hiew & gatea adeqor feiget it gear e (fafes amtesm) & FEer
T FH AT ST T g

SGEEIERIEEESSIEINEN]

i 9 HeT F7 ITTRT UF T ATerF FAT 6T fom a1 dex saftafaema & G s g%ar g, ar
TATIA TT FAT Al Torett i fafawtar g [fde dex atwfEeamt G ston, s« 9% &F Jtea
SATHIG & I SEET AT Al o0l T2 &, Tg AT qgl ol Bl 37T STHIE Jrora= § Rare &7 #7 75
21 o5 iex 1 yeeiw fex afwfEmme (G 4 39-%7 (13) F de (i) ser R er s &) ar v i e
(47T 4 % 39-3%7 (13) F @ (i) T0eAT T 21 T 8) | w97 2l

(F) TETITS:

T3 AT aF AT SYUAT FHM: 97T 4 F IT-U7 (3) 3T T 4 F IT-U7 (4) § A sreavsti v
T Tl FAT 8, A7 A9 Hed & 39 qg Ui 6T ST 6 ssequas qaEee o sfesman
TR AT & AT T F F Bl

feoqur 1 vwer g TR T ITAN FT THT THIAST TG F 918 THT THAT AT g7
FUTrd el g1 UF FAT ¥ IT Ueh G0 il ST ¥ TUser 1ol & 77 (e AIAT ohl [T FIAT TATH

L

feoqur 2: 39 T@E AN & forw sttaefe fufat #7 <\ § T@d gu aAES A1 v 2|

(%) ATITYE ATH:

T i Hiex § Arsee ATFe G HATOd HgTaF SUFRLU FT TS FIA FT QT 8, al =9
STHTITT T HATAT o 1T SIET ST, ST T o HATIA o A1 HAT FHIAT T T F FTHa 7 gl
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(2) HATHTAT LTS AT I FATIT Zq AT AUEAT 6 FA & forw, Faferfag ded § arfae
(i) AtegHTeT Hiex § ThHiga Tod ands, RHAE TRwer (339), Ree de-afET a1 @t fie-
HfET (muwew) Rarzw, g Rarsw a7 e waae (Ydiwaor BFeH w1 ToaeivE aieqH ieh
HYex AT FAT FET % Hithe AT | A7 UF a0 qa Rarsd & anffer & 1 a&ar §), Tée ah siw
AT T T 3T Tl ATeqq TITALT HFAT AT

(i) ATH-FAT Hex H whiga ged sHouer, fEe T, RAe die- At ar wErea #ie-aieT
(TuHAR) fRaTed ST T AR e gl

(iii)  TETT TETH AT ATIHTT FATALOT ITHIOT T RFHIST ITHLOT § Tehighd Toq SA190er, RATe-Hiet-
G 71 FFATTra-He-1ET ST, i Tae AN ST SAifSe o W T gl

SYTEY & g« SuHun a1 Rargw ¥ g gatawr whemr
CIEIRED)
1. AT~

g IUTHY TAFSI T ST Ieh T STRLUI aTer 49 Hiewt 3fiY fAfAfee arameor vg Aty fatat
H I g FohT ST Tohel ATT HTAT 60 AATHOT F2A o To70 AR TeoH q2reqon &1 A<y Far €
T T, 2l ST af, Afe Meifed w2 & forw g9 farfaat i 2R Fzar 2

T oteror fheft e et adter T & T 2

ST UF TATE ATAT & THIG HT eATwT HAT ST T g1, AT 37T THT T AT 1 9@ eafadr v #ar
F ¥ TE@T ST AR

2. g T -
TIE gAY 2w % forw, fafere adieror Rufaat ffafds i € 81 T sorary s 7t atawor Rafat

F ATET g o T H ITHT ATLTEOIT AT gl

T TANTTAT S TATE0(1 Rl 6 SIed Teor &3 9¥ Hearas aiieqo H(i|

3. Ta ot -
37 11 % I9-07 (5) * & (ii) F SU-TE (F) ¥ AAREgam
4, FITAT T (FAATY delT),—

(1) = a9~
It 1.
(i) T SoAT (fR-HowH): TATT T, —
AT FT 329T I T JIIHTT it ATt o el STaTe 1 FeATae|
(1) 2)

T | TETor TR v § fAfde guw ¥ oo "y st Rufaat % sefiw Aty sgaw
ATIHT % HI6 | AT oo ¢ (FEe 997 <327 & e Rowar a&
TEA & TS H THT g
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TH ¥ 32T F2A % A arqw § aiadq 1 = afeama/ffee & afas
Tl AT AR

TETETOT ATATALOT 6T U7 AT=aT 20 ATH/ET Hie | AferF 71 gt ATl
St gty 35 Rt afewas & 7 qm|E 9% BFam Smar €, ar A

A=At 50% & Aferew Al gt AT

JTIHTH Afde sgaw amamE ° qfeag

Fafer 2 w

Treeft 2.
(ii) <fe: roTe averoT,—
T T I 9T e wafazeft arowTe St furfaat & stefie srqoma 1 geamae|
1 2

#@Trffq'ﬁa;)m q‘&wﬁﬁﬁgw%ﬁq"sﬁfz&"ﬁaﬁﬁ%mﬁ?ﬁﬁgﬁaﬁw
ATIHTE o "9 | T oo g (AfEe a9 afeor & stefie Soeor &
ATTAT fRAaT T g % a1 &7 96T 2)|
T AT ST FA o 0 arIHTE § gfaaq 1 =l afeaaw/fime & afes
Tl g1 AT
HAUEIT ToFeleidmda AN AR Far g & e s@d & 928
TEETT o 37T ITRor Y farsteft a T <& STus

GIREIE e Feaw amaam= ° Hfeaaq

Faty 2 L |

(2) =+ FTelt I°AT,-

IR 3.

(i) 7Y et IoHT, FRAT-3Taw AT (VX Woweh): TATT TLreqor,—

T T LT IF T AT e o aroae # fRafat F o= srqures v
AT

(1) (2)

T § adteror gk T § U Mtaa Raiia &ty F fow [fee amame siv (e Ffo
TTIET ATGAT T STEH AT AT g1 T & TefiF IUHF2or &7 39 a3
T FTAT SITUITT £ 39 92 qT+T T TS, HoeeT 7 2l
I HTeT FT 3 T qEHAT TLEA & [STEAT T
- ITIATE | Fhg & 92, §a Rafaai a7
- IYTH JITHTA =97 % 3 H;
- Tay feufaat ®, arome # firae # 24 =5¢ 91e)

ATTHTT e sgaw e ° ffeaad

Trafers smear (ITT) 93 %

ECIE) 4 g |
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qreft 4.

(ii) 7Y Tt ST, TR (FEAF): TTLT T -

T FT 29T

TR T ATTHTT T o A1 §<h 37 TATALIT SAGdT =l et &
T SATTTAT T FATIA

(1)

(2)

Herd § qeror it

gdreqor ® 25 Ry afeasy v 3t=a Sgaw a9 & &= =ohtg araae
Fr=raT o g9 § A orfAer g, stat aroH aiEdd s [ ead arare
FYTT o I AT 3adT 95% | FHUT A IFAH aTIq= I J 93%
T ITY AT FATT TE@AT AT 2

TATTHTT Jfeg & ST TLE0T o el ITHLOT I FHAAT g o0l TH1aT
2T 2l

24 52 % = H ATHA 5.

(1) 3 =< & I qT9OHE | Il

(2) T T AT & 12 H T ATIHE SFAH ATTHT £ 92 47 T2aT &l
(3) 3 | 6 = #FT 7atd & Ha¥ qMIH FHaw qarawT™ < 96 [ @1,
g 3% He F St ferae i 37 vt oft B Aeaw aroae #r w3 s
H 98 ST

(4) 24 =& FT =5 T Z1F % ATTHIT Al (HHqH ATTATT £q2 92 F970 7@l
STAT 2

AT TFATSIT | T8l i R 7afe ofiT a1g it T sTarer
UHT R o 98rervr o srefie SoeReer & |l AW FT aTIET SR sifaw
T & 3 oIt afeaas & iaw 21l

LT % T ITHLUT AT THAT STTAT 8; I TATE il AT&AT ol alal &l
T H1eT 7 AT TErwdT T F qeqefie fohar Srosm:-

(F) Tay Rfaat &, aTIHT 89 T 98 3T

() Fad orat uT, AT 9% F FH A F7 4 =I5

IFIH JTIHT

e 3gaw e ° feqae

Fafer

2 EED

5. ST q&0T (T1HF),~

qroft 5.

(1) Fae (AT =a®): aTeT TLrE,-

TLTEA FT 29T

TG =g 9 ! AT & T FTATAT T TATIA

(1)

(2)

T § qyeror gieear

T § ey awg F oo o F a7 &1 yedw onfier 81 39 4T,
qEYETOT % e STHTOT T TLIET IHEF HTUTLOT TSI HATLHT g7 UF
FSIT FRATAT U T MU T I Agaq e | AT Srwm
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AT o ST ITHT AT AH A T 38 dLg & SAT0T =67 S &
TEATHRY T Je? AT fom # SR Fam S4r & 78 arvawor SuIRr §
BN ST, HieRar fEid & Mg 9% &A@y a9 & AT H 19707
HTAT ST ThdT 8, AT T % efie swheor a7 foareft off Rufa & =omrfoe
T ST |haT 2

TG U STATSHIT 6 HleT &1 qLreA0 gHem UF et Rafa & fFar
ST FATfRT, ek feeor  forw forad fiex 1 adveror T ST 2

LT % T STHL T =91 (Fa=e AfT) F4T =l AT 7ol 2l

EREIEIRES] 10 B2f - 150 B
P ALUHUH &L 7 UH-TH?2
Tuast TT 10 g2 - 20 | 1 uH2ue-
G
TUHST F¥ 20 gest - 150 | -3 Sat/atwa
GES
e FT THear 3
gfar srer srater 2 fgme
T 6.

(2) TitAF ariep: sTEIT qLrEAoT,—

T FT 39T T orieh T oTdl o STl SAqATAT T TATIA|
(1 (2)

T § gEeror Tiehar FOX Tqdg I ITART &t TAT fremeer Bafa § @ T 9840 & refi=
SYFLIT T U [H=er oA &1 A T Srar g &Y 6 a8 Jag 1w
A &9 F [ 37 Sar g
F= e &t = o T s 9t aag F = fr o 2
FATHY, = T O g FIT a7 47 R0 30° & A& qgl gAr
SR
T % I STHRL AT gl 2l

= e fr &= 50 THUH

f= e e (s |1

A= fem TR)

6. TR TLIEA (TAToashel, ATET),—
(1) Ty e sfaear averor —

qroft 7.

(i) o, smos, faega e & aram 9dteror -

AT FT 329T =T sy fo=a FFaehi ST & "9 H Tgd gu T & T
SEESS %\‘rl'i“llﬂ"l T ATIAN

(1) (2)

TET | L0 TRt THAT % i IUHIOr AT FFEhT S Al & "@9% | g o [Afew

sufera e ot w7 oY Afee gk § afarfua & uasadar 2
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T F AT STHLT AT FUTEF TGT & o TOh | ATIT SATUIAT| gt
T e L= sy e T i gHria w37 7t sfe grar
IRAT Ag-SEy, TR 3 UeAT &7 o= w2 % forw s
T StToam st el ¥ gigefier w7 & == i et g, =72r F°7 A
AT T /I F 1% & Afer T8t g7 A0

TIF AGT UL ATATH HUTESH dTgd &1 5809 OHT T & Tefia
ITHRLOT F TART e gfaferar o= % oo sifera awa & w7 78 grm,
At TRt off Rurfa & 0.5 I & F7 781 R sTufera a9 Ageaqor

AT (S TSt g at) 7 srent 7 fageror e sroem (0

wrgfr ¥ 80 FITEES ~ 3 TSt @. (@
26 g — 3 fvmaest ©
Firee Fit &qar 10 =/
At 80 % TUH, 1 FFLS, AT a9
feoqur () AAR 9T, A HaaATd At § G0 & el ITHOr gT

IcATSTd SGRIAT T SATLMT T ST el T 5

@) g AT A 80 @SS & T o TLAV &< &l [Aia® F2ar
et 39 & st & oo g=rfora =97 srghr arem & fow adreror
et &1 grrfeewar < ST g (SIS F. % 90 6 % I9-97T (1) F @S
(ii) T@)

@) g¥teror = orefie UH Iuwor & forw e Sutdy & % 94T 6 F SU-9w
(1) % @< (ii) ¥ TS 9deor #1 aR) F37 F oI srafera wafenr 1 ama
2, =9 Ter F o et gty S (=7 6 F sy (1) #°7 @w ()
@) 26 TITESS (T (37T Tt ATHAT § IATEE & 6 927 6 % IT-977 (1)
FT T (i) 3T G2 (i) T AR )|

@) ST Y57 26 AMMEESt - 80 HITEES & U, Tieror qaRrem«r a1
STEE . & 92T 6 IT-UT (1) F G (i) F ATAT AT 316 . % I 6
F IT-U7T (1) % G (i) F SATHTT TLEAT FT THAT B

fhq faame & fufa 4, Suee %, % =7 6 & ST-IT (1) & @< (i) &
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MINISTRY OF CONSUMER AFFAIRS, FOOD AND PUBLIC DISTRIBUTION
(DEPARTMENT OF CONSUMER AFFAIRS)
NOTIFICATION
New Delhi, the 21st April, 2025

G.S.R. 242(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, further to amend the Legal Metrology (General) Rules, 2011, namely:-

1.  Short title and commencement.- (1) These rules may be called the Legal Metrology (General) Second
Amendment Rules, 2025.

2 They shall come into force on the 1% day of September, 2025.

2. In the Legal Metrology (General) Rules, 2011 (hereinafter referred to as the said rules), after rule 27, the
following rule shall be inserted, namely:-

“27A. Special provision for re-verification.-The re- verification of the following meters shall be carried out on the
completion of the period specified in the following Table below, namely:-

(a) for Volumetric Meters,-

Table 1.
Serial No. | Type Sub-type Initial re-verification period Subsequent re-
verification period
() 2 (©) (4) (©)
1. Diaphragm Meter 7 years 5 years
2. Rotary Pressure body 20 years 17 years
3. Turbine All types 6 years 4 years
4, plate, fitting, tubes,
and flow

Orifice conditioner 6 years 4 years
5. Ultrasonic gas

Ultrasonic meter 6 years 4 years
6. Fluidic- oscillation All types 6 years 4 years
7. Vortex All types 6 years 4 years
8. Cone- shaped All types 6 years 4 years
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| differential pressure

(b) for Mass-flow Meters,-

Table 2.
Serial No. | Type Sub-type Initial re-verification period Subsequent re-
verification period
() ) @) (4) (©)
9. NGV Dispenser
Coriolis System 1 year 1 year
All Other types 6 years 4 years
10. Thermal All types 6 years 4 years

(c) for Base Pressure and temperature conversion devices or Recording devices, -

Table 3.
Serial No. | Type Sub-type Initial re-verification period Subsequent re-
verification period
()] ) @) 4) ®)

11. Chart Recorder All types same as the host meter same as the host meter
12. Mechanical- type Rotary meter 7 years 5 years

Volume Conversion modules

Device

All other types

13. Electronic- type All types 7 years 5 years

Volume Conversion

Device
14, Flow Computer All types 6 years 4 years
15. Transducer or All types 7 years 5 years

Transmitter

(d) for other Meters, devices, and installations,- Meter devices and installation not covered in
serial numbers 1 to 15 above.

Table 4.
Serial No. | Type Sub-type Initial re-verification period Subsequent re-
verification period
() 2 (©) (4) (©)
16. Gas Analyser or All types 1 year 1 year
Chromatograph
17. Energy Density All types 1 year 1 year
18. Relative Density All types 1 year 1 year
19. Flow Conditioner Perforated plate same as the host meter same as the host meter
Tube bundle same as the host meter same as the host meter
(straightening
vanes)
20. Correction Device All types @ same as the host meter same as the host meter
21. Ticket printer All types same as the host meter same as the host meter
22. Telemetering Device All types same as the host meter same as the host meter
or System
23. Metering Installations | Pressure factor same as the host meter same as the host meter

metering (PFM)

All other types

same as the host meter

same as the host meter

Note (1): Re-verification period shall be as stated above and the devices shall be inspected at their operational
location at the time of re-verification of meter.

Note (2): The “linearisation” function may either be incorporated into the circuit design of an electronic
volumetric meter or a flow computer, or in a separate correcting device.
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Note (3): The verification or re-verification of other devices (such as Electronic- type Volume Conversion
Devices, Flow computers and Transducer or Transmitter) which may affect the measurement shall be done.”.

3. In the Eighth Schedule to the said rules, after PART X the following PART shall be inserted,
namely.-

“PART XI
GAS METERS
Part 1
Metrological and technical requirements

1. Scope.-

(1) This part applies to gas meters based on any measurement technology or principle that is used to measure the
quantity of gas that has passed through the meter at operating conditions. The quantity of gas can be expressed in
units of volume or mass.

(2) This part applies to gas meters intended to measure quantities of gaseous fuels or other gases. It does not cover
meters used for gases in the liquefied state, multi-phase steam and compressed natural gas used in compressed natural
gas dispensers.

(3) This part applies to built-in correction devices, devices for internal temperature compensation and includes any
other electronic device that may be attached to the gas meter.

2. Terminology.-

(1) Gas meter and its constituents,-

(i) gas meter,-
The instrument intended to measure, memorise and display the quantity of gas passing the flow
sensor;

(i) measurand,-
The quantity intended to be measured;

(iii) sensor,-
An element of a measuring system that is directly affected by a phenomenon, body, or substance
carrying a quantity to be measured;

(iv) measuring transducer,-
The device used in measurement that provides an output quantity having a specified relation to the
input quantity;

(v) calculator,-

The part of the gas meter which receives the output signals from the measuring transducer and
associated measuring instruments, transforms them and stores the results in memory until they are used. In
addition, the calculator may be capable of communicating both ways with ancillary devices;

(vi) indicating or displaying device,-
The part of the gas meter which displays the measurement results, either continuously or on
demand;

Note: A printing device which provides an indication at the end of the measurement is not an indicating
device.

(vii) correction device,-

The device intended for correction of known errors in the function, for instance in the flow rate,
Reynolds number (curve linearisation), density, pressure or temperature or a combination thereof;

(viii) ancillary device,-
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The device intended to perform a particular function, directly involved in elaborating, transmitting
or displaying measurement results. The main ancillary devices are,-

(a) repeating indicating device;

(b) printing device;

(c) memory device; and

(d) communication device.

Note 1: An ancillary device is not necessarily subject to metrological control.
Note 2: An ancillary device may be integrated in the gas meter.

(ix) associated measuring instrument,-
The instrument connected to the calculator or the correction device for measuring certain gas
properties for the purpose of making a correction;

(x) equipment under test (equipment under test),-
The part of the gas meter or associated devices or both which is exposed to one of the tests;

(xi) family of gas meters,-
The group of gas meters of different sizes or different flow rates or a combination thereof, in which
all the meters shall have the following characteristics; namely:-

(@) the same manufacturer;

(b) geometric similarity of the measuring part;

(c) the same metering principle;

(d) roughly the same ratios Qmax/Qmin and Qmax/Qt;

(e) the same accuracy class;

(f) the same electronic device [as specified in clause (ii) of sub-paragraph (5) of paragraph 2] for each
meter size and using the same metrological software routines (if applicable) for those components
that are critical to the performance of the meter;

(9) asimilar standard of design and component assembly; and

(h) the same materials for those components that are critical to the performance of the meter.

(2) Metrological characteristics, -

(i) quantity of gas,-

The total quantity of gas obtained by integrating the flow passed through the gas meter over time,
which is expressed as volume “V’ or mass ‘m’, disregarding the time taken. The quantity of gas is the measurand
concerned [as defined in clause (ii) of sub-paragraph (1) of paragraph 2];

(ii) indicated value (of a quantity),-
The value Y; of a quantity as indicated by the meter;

(iii) cyclic volume of a gas meter (positive displacement gas meters only) ,-

The volume of gas corresponding to one full revolution of the moving parts inside the meter (working
cycle);
(iv) error,-

The measured quantity value minus a reference quantity value;

(v) weighted mean error (WME),-

The weighted mean error (WME) within this rule is defined as:

Iy kiEi . i
WME = 22550t ki = =2 for Qi < 0.7 Qux

EF=|ki anux
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Qi

Ml

ki =1.4- for 0.7 Qmax< Qi < Qmax

where:
ki = weighting factor at the flow rate Q;;
Ei = the error at the flow rate Q;.

(vi) intrinsic error,-
The error determined under reference conditions;

(vii) fault,-
The difference between the error of indication and the intrinsic error of a measuring instrument.

Note 1: In practice this is the difference between the error of the meter observed during or after a test and the
error of the meter prior to this test, performed under reference conditions.

Note 2: “measuring instrument” is to be interpreted as a “gas meter”.

(viii) maximum permissible error (MPE) ,-
The 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;

(ix) accuracy class,-

The class of measuring instruments or measuring systems which meet the stated metrological
requirements that are intended to keep measurement errors or instrumental uncertainties within specified limits
under specified operating conditions;

(x) durability,-
It refers to the ability of a measuring instrument to maintain its performance characteristics over a
period of use;

(xi) measurement precision,-
The closeness of agreement between indications or measured quantity values obtained by replicate
measurements on the same or similar objects under specified conditions;

(xii) repeatability,-
It refers to the measurement precision under a set of repeatability conditions of measurement;

(xiii) repeatability of error,-
It refers to the repeatability under reference conditions and not changing the flow rate between the
measurements;

(xiv) reproducibility,-
It refers to the measurement precision under reproducibility condition of measurement;

(xv) reproducibility of error,-

It refers to the reproducibility under reference conditions and changing the flow rate between the
measurements;
(xvi) operating conditions,-

The conditions of the gas (temperature, pressure and gas composition) at which the quantity of gas is
measured;

(xvii) rated operating conditions,-

The conditions of use giving the range of values of the measurand and the influence quantities for
which the errors of the gas meter are required to be within the limits of the maximum permissible error;

(xviii) reference conditions,-
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The set of reference values, or reference ranges of influence quantities prescribed for testing the
performance of a gas meter or for the intercomparison of the results of measurements;

(xix) base conditions,-
The conditions to which the measured volume of gas is converted (examples: base temperature and
base pressure).

Note: Operating and base conditions relate to the volume of gas to be measured or indicated only and should not
be confused with “rated operating conditions” and “reference conditions” which refer to influence quantities.

(xx) test element (of an indicating device),-
The device to enable precise reading of the measured gas quantity;

(xxi) resolution (of a displaying device),-
The smallest difference between displayed indications that can be meaningfully distinguished.

Note: For a digital device, if significant the change in the indication when the least significant digit changes by
one step. For an analogue device, this is half the difference between subsequent scale marks.

(xxii) instrumental drift,-
The continuous or incremental change over time in indication, due to changes in the metrological
properties of a measuring instrument.

(3) Operating conditions,-
The conditions of the gas (temperature, pressure and gas composition) at which the quantity of gas is measured;

(i) flow rate (Q),-
The quotient of the actual quantity of gas passing through the gas meter and the time taken for this
quantity to pass through the gas meter;

(ii) maximum flow rate (Qmax),-
The highest flow rate at which a gas meter is required to operate within the limits of its maximum
permissible error whilst being operated within its rated operating conditions;

(iii) minimum flow rate (Qmin),-
The lowest flow rate at which a gas meter is required to operate within the limits of its maximum
permissible error whilst being operated within its rated operating conditions;

(iv) transitional flow rate (Qy,-

The rate which occurs between the maximum flow rate Qmax and the minimum flow rate Qmi, that
divides the flow rate range into two zones, the “upper zone” and the “lower zone”, each characterised by its own
maximum permissible error;

(v) working temperature (tw),-
The temperature of the gas to be measured at the gas meter;

(vi) minimum working temperature (tmin)and maximum working temperature (tmax),-
The minimum and maximum gas temperature that a gas meter can withstand, within its rated operating
conditions, without unacceptable deterioration of its metrological performance;

(vii) specified temperature (tsp),-
The median temperature for gas meters with built-in conversion devices used as a reference for the
determination of the applicable operating temperature range.

Note: The difference between ts, and the gas temperature has an influence on the value of the maximum
permissible error.
(viii) working pressure (pw),-

The pressure of the gas to be measured at the gas meter;

(ix) minimum working pressure (pmin)and maximum working pressure (Pmax),-
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The minimum and maximum internal pressure that a gas meter can withstand, within its rated operating
conditions, without deterioration of its metrological performance;

(x) static pressure loss or pressure differential (Ap),-
The difference between the pressures at the inlet and outlet of the gas meter while the gas is flowing;

(xi ) working density (pw),-
The density of the gas flowing through the gas meter, corresponding to pw and ty.

(4) Test conditions,-

()

(i) influence quantity,-
The 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;

(i) disturbance,-
The influence quantity having a value within the limits specified in this part but outside the specified
rated operating conditions of the gas meter.

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

(iii) overload conditions,-

The conditions outside the rated operating conditions (including flow rate, temperature, pressure,
humidity and electromagnetic interference) that a gas meter is required to withstand without deterioration of its
performance;

(iv) test,-
The series of operations intended to verify the compliance of the equipment under test (equipment
under test) with certain requirements;

(v) test procedure,-
The detailed description of the test operations;

(vi) test program,-
The description of a series of tests for a certain type of equipment;

(vii) performance test,-
The test intended to verify whether the equipment under test (equipment under test) is capable of
accomplishing its intended functions.

Electronic equipment,-

(i) electronic gas meter,-
The gas meter equipped with electronic devices.

Note: For the purposes of this part ancillary equipment, as far as it is subject to metrological control, is
considered part of the gas meter, unless the ancillary equipment is approved and verified separately.

(ii) electronic device,-
The device employing electronic sub-assemblies and performing a specific function. Electronic devices
are usually manufactured as separate units and are capable of being tested independently;

(iii) electronic component,-
The smallest physical entity in an electronic device used to affect electrons and/or their associated fields
in their movement through a medium or vacuum.

3. Units of measurement.-

(1) Measurement units,-
All quantities shall be expressed in Sl units.
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4. Metrological requirements.-

(1) Rated operating conditions,-

Table A.
Rated operating conditions for a gas meter shall be as follows:
1) 2 @)
(a) Ambient temperature (Temperature | Low | —40°C, -25°C, -10°C, 0°C and +5°C M
range chosen shall at least cover 50 | High | +30°C,+40°C,+55°C, 65°C and +70°C M
K)
(b) Ambient relative humidity As specified by the manufacturer; at least up to 93%
(c) Atmospheric pressure As specified by the manufacturer; at least covering 86 kPa — 106
kPa
(d) Vibration less than 10 Hz — 150 Hz, 1.6 ms?, 0.05 m?s3,
-3dB/octave
(e) DC mains voltage @ As specified by the manufacturer
() AC mains voltage © Unom — 15% t0 Unom + 10%
(9) AC mains frequency @ from — 2 % 10 foom + 2%
(h) Flow rate range Qmin 10 Qmax inclusive
0] Type of gases The family of natural gases, industrial gases, or supercritical
gases; to be specified by the manufacturer @
) Working pressure range: Pmin t0 Pmax iNClusive

@ Different values of temperature are allowed depending on the different climatic conditions of the country.

@ Supercritical refers to the situation where there is no distinction between the gaseous and liquefied state of the
fluid

® If applicable

(2) Values of Qmax, Qt and Qmin,-

The flow rate characteristics of a gas meter shall be defined by the values of Qmax, Q: and Qmin. Their
ratios and relations shall be within the ranges as specified in Table 1:

Table 1. Flow rate characteristics

Qmax / Qmin Qmax / Qt
() 2

> 50 >10

>5and <50 >5

(3) Accuracy classes and maximum permissible errors (MPE),-

(i) General,-
A gas meter shall be designed and manufactured such that its errors do not exceed the applicable MPE
under rated operating conditions;

(i) Accuracy classes,-

Gas meters may be divided in three accuracy classes 0.5, 1 and 1.5. A gas meter shall be classified
according to its accuracy in one of these classes. The value of the MPE is dependent on the applicable accuracy
class as specified in Table 2 below;

(iii) Correction for known errors,-
A gas meter may be equipped with a correction device, intended to reduce the errors as close as possible
to the zero value. Such a correction device shall not be used for the correction of a pre-estimated drift;

(iv) Maximum permissible errors (MPE),-

Table 2. Maximum permissible errors of gas meters

Flow rate Q During model approval and During re-verification and in-service
initial verification
Accuracy class Accuracy class
0.5 | 1 | 1.5 0.5 | 1 | 15
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1) (2) 3) (4) (5) (6) )
Qmin < Q <Q¢ +1% +2% +3% +2% +4% +6%
Qt < Q < Qmax +0.5% +1% +15% +1% +2% +3%

(v) Gas meter with a built-in conversion device,-

For a gas meter with a built-in conversion device and displaying the volume at base conditions only, the
maximum permissible errors as specified in Table 2 are increased by 0.5 % in the temperature range of (ts, — 15) °C to
(tp + 15) °C. Outside this temperature range an additional increase of 0.5 % per additional interval of 10 °C is
permitted to this extended MPE. The temperature ts; is specified by the manufacturer.

Note 1: The conversion may be based on temperature or pressure measurements or both.

Note 2: Gas meters indicating both actual volume and volume at base conditions are considered gas metering
systems.

(4) Weighted mean error (WME),-
The weighted mean error (WME) shall be within the values as specified in Table 3.

Table 3. Maximum permissible weighted mean error

Flow rate Q During model approval and During re-verification
initial verification and in-service
Accuracy class Accuracy class
0.5 1 1.5 0.5 1 15
1) ) (©) (4) (©) (6) @)
WME +0.2% +0.4% +0.6% - - -

(5) Repair and damage of seals,-

After repair of components of the gas meter which affect the metrological behavior or after damage to the
seals, the maximum permissible error shall comply with the errors on initial verification as specified in Table 2, as
well as the maximum permissible weighted mean error as specified in Table 3.

(6) Reproducibility,-

For flow rates equal to or greater than Q, the reproducibility of error at the specific flow rate shall be less
than or equal to one third of the maximum permissible error.

(7) Repeatability,-

The repeatability of error of three consecutive measurements at the specific flow rate shall be less than or
equal to one third of the maximum permissible error.

(8) Working pressure,-

The requirements as mentioned in sub-paragraph (3) of paragraph 4 shall be fulfilled over the whole working
pressure range.

(9) Temperature,-

The requirements as mentioned in sub-paragraph (3) of paragraph 4 shall be fulfilled over the whole
temperature range, where the ambient temperature equals the gas temperature within 5°C.

For gas meters indicating the volume at base conditions only, the double maximum permissible error limits
for flow rates equal to or above Q: apply when the ambient temperature differs by 20 °C or more from the gas
temperature.

(10) Durability,-
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A gas meter shall meet the following requirements after being subjected to a flow with rate between 0.8 Qmax
and Qmax comprising a quantity that is equivalent to a flow at Qmax during a period of 2000 hours, namely:-

(i) the maximum permissible errors as specified in Table 2 for re-verification and in use; and
(i) for flow rates from Q; up to Qmax a fault of less than or equal to,-
- 1.0 times the maximum permissible error applicable during model approval for class 1.5 or
- 0.5 times the maximum permissible error applicable during model approval for other classes.

(11) Overload flow,-

A gas meter shall comply with the following requirements, after being exposed to an overload of 1.2 Qmax for a
period of 1 hour, -

(i) the maximum permissible errors as mentioned in sub-paragraph (3) of paragraph 4; and
(ii) a fault of less than or equal to one-third of the maximum permissible error.
(12) Vibrations and shocks,-
A gas meter shall withstand vibrations and shocks with the following specifications:

(i) vibrations,-

total frequency range: 10 Hz - 150 Hz

total RMS level: 7 m.s?

ASD level 10 Hz — 20 Hz: 1m?%3

ASD level 20 Hz — 150 Hz: -3 dB/octave
(ii) shocks,-

height of fall: 50 mm

The fault after the application of vibrations and shocks shall be less than or equal to 0.5 times the
maximum permissible error.

(13) Metrological requirements specific to certain types of gas meters,-

(i) Orientation,-

If the manufacturer of the meter specifies that the meter will only operate correctly while installed in
certain orientations and if the meter is marked as such, the metrological requirements specified in sub-paragraph
(3) and (4) of paragraph 4 shall be fulfilled for these orientations only;

In the absence of such marks the meter shall fulfill these requirements for all orientations;

(ii) Flow direction,-
If the meter is marked as being able to measure the flow in both directions, the metrological requirements
specified in sub-paragraph (3) and (4) of paragraph 4 shall be fulfilled for each direction separately;

(iii) Flow disturbance,-

For types of gas meters of which the accuracy is affected by flow disturbances, the shift of the error due
to these disturbances shall not exceed one third of the maximum permissible error. In case such a gas meter is
specified to be installed in specific piping arrangements producing only mild flow disturbances, the meter shall be
marked as such and may only be installed in those specific piping configurations for which its accuracy has
proven to stay within this requirement;

(iv) Drive shaft (torque),-

For types of gas meters with one or more drive shafts, any fault which results from the application of the
maximum torque, as specified by the manufacturer, shall not be more than one third of the maximum permissible
error;

(v) Different gases,-
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The types of gas meters which are intended to be used for different gases shall comply with the
metrological requirements as mentioned in sub-paragraph (3) of paragraph 4 over the whole range of gases for
which they are specified by the manufacturer;

(vi) Interchangeable components,-

For types of gas meters of which some components are intended to be interchangeable for operational
purposes (e.g. ultrasonic transducers or meter cartridges), the fault due to the interchange of such a component
shall not be more than one third of the maximum permissible error applicable during type evaluation, while the
error shall in no case exceed the maximum permissible error for that range;

(vii) Electronics,-
If a gas meter includes electronic components, the requirements as specified in Table 4 and Table 5 shall

apply;

(viii) Influences from ancillary devices,-
Gas meters provided with ancillary devices shall be designed such that all functions of the ancillary
devices (e.g. provisions for communication purposes) do not affect the metrological behavior.

Table 4. Requirements for gas meters containing electronic components

Serial | Influence factor Range Error limit
No.
1) 2 @) (4)

@ Dry heat Upper temperature specified MPE

(b) Cold heat Upper temperature specified MPE

(©) Damp heat, steady state upper temperature specified, MPE
(non-condensing) 93 % relative humidity

(d) DC mains voltage as specified by the manufacturer MPE
variation ®

(e AC mains voltage 85 % & 110 % of the rated voltage MPE
variation ®

()] Low voltage of internal as specified by the manufacturer MPE

battery @

@ 1f applicable

Table 5. Immunity requirements for gas meters containing electronic components:

Serial | Disturbance Required immunity Fault limit / test
No. condition ®
() 2 (©) (4)
@ Damp heat cyclic | upper temperature, specified % MPE / NSFa
(condensing) 93 % relative humidity
(b) Vibrations (random) total frequency range: 10 Hz — 150 Hz % MPE / NSFa
total RMS level: 7 m.s?
ASD level 10 Hz-20 Hz: 1 m?.s3
ASD level 20 Hz-150 Hz:
—3dB/octave
(© Mechanical shock 50 mm %2 MPE / NSFa
(d) Radiated radio frequency, | 10 VV/m, up to 3 GHz MPE / NSFd
electromagnetic fields
(e) Conducted (common 10 V (e.m.f.), up to 80MHz MPE / NSFd
mode) currents generated
by radio frequency electro
magnetic fields
(f Electrostatic discharges 6 kV contact discharge Y% MPE / NSFa+d
8 kV air discharge
(9) Bursts (transients) on Amplitude 1 kV % MPE / NSKd

signal, data and

Repetition rate 5 kHz




[T 1l—=vs 3(i)]

HILT =T TSI AT

83

controllines
(h) Surges on signal, data and | unsymmetrical lines: % MPE / NSFd
control lines line to line 0.5 kV
line to ground 1.0 kV
symmetrical lines:
line to line NA
line to ground 1.0 kV
shielded input/ output and communication
lines:
line to line NA
line to ground 0.5 kV
Q) AC mains voltage dips % cycle 0% % MPE / NSFd
and short interruptions @ | 1 cycle 0%
10/12@ cycles 40 %
25/30@ cycles 70 %
250/300 @ cycles 80 %
M DC mains voltage dips 40 % and 70 % of the rated voltage during | 2 MPE / NSFd
and short interruptions ® 0.1 s and 0% of rated voltage during 0.01 s
(k) Bursts (transients) on AC | Amplitude 2 kV Y% MPE / NSFd
and DC mains Repetition rate 5 kHz
M Surges on AC and DC line to line 1.0 kV Y% MPE / NSFa+d
Mains line to ground 2.0 kV
(m) Ripple on DC mains | 2 % of nominal DC voltage Y% MPE / NSFd
power

@ 1f applicable

@ For 50 Hz/ 60 Hz respectively

©®NSFa: No significant fault shall occur after the disturbance.

NSFd: No significant fault shall occur during the disturbance.

Tests specified in serial number (e) (g) and (h) are not applicable for non-mains connected gas meters.

Tests mentioned in serial number in (k) and (I) are not applicable, if meter is not connected by AC or DC mains.

5. Technical requirements.-

(1) Construction,-

(i) Materials,-

A gas meter shall be made of such materials and be so constructed to withstand the physical, chemical and
thermal conditions to which it is likely to be subjected and to correctly fulfill its intended purposes
throughout its life;

(ii) Soundness of cases,-

The case of a gas meter shall be gas-tight as specified according to national or international standards and
requirements concerning safety and at least up to 1.5 times of the maximum working pressure of the gas
meter. If a meter is to be installed in the open air it shall be impermeable to run-off water;

(iii) Condensation and climate provisions,-
The manufacturer may incorporate devices for the reduction of condensation, where condensation may
adversely affect the performance of the device;

(iv) Protection against external interference,-

A gas meter shall be constructed and installed in such a manner that mechanical interference capable of
affecting its accuracy is either prevented, or results in permanently visible damage to the gas meter or to the
verification marks or protection marks;

(v) Indicating device,-
The indicating device can be connected to the meter body physically or remotely. In the latter case the data to
be displayed shall be stored in the gas meter;

Note: There shall be provisions to access the data for customers and consumers.

(vi) Safety device,-
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The gas meter shall be equipped with a safety device that shuts off the gas flow in the event of calamities,
such as an earthquake or a fire. A safety device shall be connected to the gas meter, provided that it does not
influence the metrological integrity of the meter.

A mechanical gas meter equipped with an earthquake sensor plus an electrical powered valve is not
considered to be an electronic gas meter;

(vii) Connections between electronic parts,-
Connections between electronic parts shall be reliable and durable;

(viii) Components,-

Components of the meter may only be exchanged without re-verification if the model approval establishes
that the metrological properties and especially the accuracy of the meter are not influenced by the exchange
of the components concerned [see clause (vi) of sub-paragraph (13) of paragraph 4]. Such components shall
be identified by the manufacturer by their own unique part numbers or identifiers.

Note: These components shall be marked with the model of the meter to which they may be attached and
may require exchange.

(ix) Zero flow,-
The gas meter totalisation shall not change when the flow rate is zero and the installation conditions are free
from flow pulsations.

Note: This requirement refers to stationary operating conditions. This condition does not refer to the
response of the gas meter to changed flow rates.

(2) Flow direction,-

(i) Direction of the gas flow,-

On a gas meter where the indicating device registers positively for only one direction of the gas flow, this
direction shall be indicated by a method which is clearly understood, e.g. an arrow. This indication is not
required if the direction of the gas flow is determined by the construction;

(i) Plus and minus sign,-

The manufacturer shall specify whether or not the gas meter is designed to measure bi- directional flow. In
the case of bi-directional flow a double-headed arrow with a plus and minus sign shall be used to indicate
which flow direction is regarded as positive and negative respectively;

(iii) Recording of bi-directional flow,-
If a meter is designed for bi-directional use, the quantity of gas passed during reverse flow shall either be
subtracted from the indicated quantity or be recorded separately. The maximum permissible error shall be
met for both forward and reverse flow;

(iv) Reverse flow,-

If a meter is not designed to measure reverse flow, the meter shall either prevent reverse flow, or it shall
withstand incidental or accidental reverse flow without deterioration or change in its metrological properties
concerning forward flow measurements;

(v) Indicating device,-
A gas meter may be provided with a device to prevent the indicating device from functioning whenever gas
is flowing in an unauthorised direction.

(3) Indicating device,-

(i) General provisions,-
The indicating device associated with the gas meter shall indicate the quantity of gas measured in volume or
mass in the corresponding units. The reading shall be clear and unambiguous.

The indicating device may be,-
(a) a mechanical indicating device as specified in clause (iv) of sub-paragraph (3) of paragraph 5;
(b) an electromechanical or electronic indicating device as specified in clause (v) of sub-paragraph (3) of
paragraph 5;
(c) a combination of (a) and (b).
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Indicating devices shall be non-resettable and non-volatile i.e. they shall be able to show the last stored
indication after the device has recovered from an intervening power failure.

Where the indicating device shows decimal submultiples of the quantity measured, this fraction shall be
separated from the integer value by a clear decimal sign.

It may be possible to use one display for other indications as well, as long as it is clear which quantity is
being displayed.

(ii) Indicating range,-

The indicating device shall be able to record and display the indicated quantity of gas corresponding to at
least 1000 hours of operation at the maximum flow rate Qmax, without returning to the original reading.

(iii) Resolution,-
The quantity corresponding to the least significant digit shall not exceed the quantity of gas passed during
one hour at Qmin.

If the least significant digit (e.g. last drum) shows a decimal multiple of the quantity measured, the face plate
or electronic display shall bear:

(a) either one or two, or three, etc. fixed zero after the last drum or digit; or
(b) the marking: "x 10" or "x 100", or *x 1000", etc.,
so that the reading is always in the units specified in sub-paragraph (1) of paragraph 3.

(iv) Mechanical indicating device,-

The minimum height of the numerals shall be 4.0 mm and their minimum width shall be 2.4 mm.

The last element (i.e. the decade with the least significant scale interval) of a mechanical indicating device
may deviate in manner of display from the other decades.

In the case of drum indicating devices, the advance by one unit of a figure of any order shall take place
completely while the figure of an order immediately below passes through the last tenth of its course;

(v) Electromechanical or electronic indicating device,-
The continuous display of the quantity of gas during the period of measurement is not mandatory.
The electronic indicating device shall be provided with a display test;

(vi) Remote indicating device,-
If an indicating device is used remotely, the associated gas meter shall be clearly identified.
The integrity of the communication between the instrument and the indicating device shall be checked.

Note: The serial number of the associated gas meter can be used for a clear identification.
(4) Test element,-

(i) General,-

A gas meter shall be designed and constructed incorporating the following, namely:-
(a) an integral test element; or

(b) a pulse generator; or

(c) arrangements permitting the connection of a portable test unit.

(i) Integral test element,-

The integral test element may consist of the last element of the mechanical indicating device in one of the
following forms, namely:-

(a) a continuously moving drum bearing a scale, where each subdivision on the drum is regarded as an
increment of the test element;

(b) a pointer moving over a fixed dial with a scale, or a disk with a scale moving past a fixed reference
mark, where each sub-division on the dial or disk is regarded as an increment of the test element. On the
numbered scale of a test element the value of one complete revolution of the pointer shall be indicated in
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the form: "1 revolution = m® or kg or ...... <unit>". The beginning of the scale shall be indicated by the
figure zero.

The scale spacing shall not be less than 1 mm and shall be constant throughout the whole scale.

The scale interval shall be in the form 1 x 10", 2 x 10", or 5 x 10" m® or kg or ...... <unit> (n being a
positive or negative whole number or zero).

The scale marks shall be fine and uniformly drawn.

With an electronic indicating device the last digit is used as the integral test element. Through either
physical or electronic means, a specific test mode may be entered in which the number of digits may be
increased or some alternative method may be applied for gaining resolution.

If applicable to the gas meter, the test element shall allow the experimental determination of the cyclic
volume. The difference between the measured value of the cyclic volume and its nominal value shall not
exceed 5 % of the latter at reference conditions;

(iii) Pulse generator,-

A pulse generator may be used as a test element if the value of one pulse, expressed in units of volume or
mass, is marked on the gas meter.

The gas meter shall be constructed in such a way that the pulse value can be checked experimentally. The
difference between the measured value of the pulse value and its value indicated on the gas meter shall not
exceed 0.05 % of the latter;

(iv) Attachable test device,-

An indicating device may include provisions for testing by inclusion of complementary elements (e.g. star
wheels or discs), which provide signals for an attachable test device.

The attachable test device may be used as a test element if the value of one pulse, expressed in units of
volume or mass, is marked on the gas meter;

(v) Increment of test element or pulse,-
The increment of the test element or pulse shall occur at least every 60 seconds at Qmin.

(5) Ancillary devices,-

(i) General,-
The gas meter may include ancillary devices, which may be permanently incorporated or added temporarily.
Examples of applications are,-

(a) flow detection before this is clearly visible on the indicating device;
(b) means for testing, verification and remote reading;
(c) prepayment;

Ancillary devices shall not affect the correct operation of the instrument. If an ancillary device is not subject
to legal metrology control this shall be clearly indicated,;

(ii) Protection of drive shafts,-
When not connected to an attachable ancillary device, the exposed ends of the drive shaft shall be suitably
protected;
(iii) Torque overload,-
The connection between the measuring transducer and the intermediate gearing shall not break or alter if a
torque of three times the permissible torque as indicated in sub-clause (b) of clause (iii) of sub-paragraph (1)
of paragraph 6 and sub-clause (c) of clause (iii) of sub-paragraph (1) of paragraph 6 is applied.

(6) Power sources,-

(i) Types of power sources,-

Gas meters may be powered by the following, namely:-
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(a) mains power sources;
(b) non-replaceable power sources; or
(c) replaceable power sources.

These three types of power source may be used alone or in combination.
Note: For the purpose of this part, rechargeable power sources are considered replaceable.

(ii) Mains power,-

An electronic gas meter shall be designed to ensure that in the event of a mains power failure (AC or DC),
the meter indication of the quantity of gas just before failure is not lost, and remains accessible for reading
after failure without any difficulty.

Any other properties or parameters of the meter shall not be affected by an interruption of the electrical
supply.

Note: Compliance with this requirement will ensure that the gas meter will continue to register the quantity
of gas that passed through the gas meter during a power failure (may be through a mechanical assembly).

The connection to the mains power source shall be secured from tampering.
(iii) Non-replaceable power source,-

The manufacturer shall ensure that the indicated lifetime of the power source guarantees that the meter
functions correctly for at least as long as the operational lifetime of the meter which shall be marked on the
meter or, alternatively, the remaining battery capacity in units of time can be presented on the electronic
indicating device.

(iv) Replaceable power source,-
If the instrument is powered by a replaceable power source, the manufacturer shall give detailed
specifications for the replacement thereof.

The date by which the power source is to be replaced shall be indicated on the meter. Alternatively, the
estimated remaining life of the power source shall be displayed or a warning shall be given when the
estimated remaining life of the power source is 10% or below.

The properties and parameters of the meter shall not be affected during replacement of the power source.

It shall be possible to replace the power source without breaking the metrological seal.
The compartment of the power source shall be capable of being secured from tampering.

(7) Checks, limits and alarms for electronic gas meters,-

(i) Checks,-
An electronic gas meter is required to check,-
(a) the presence and correct functioning of transducers and critical devices;
(b) the integrity of stored, transmitted and indicated data; and
(c) the pulse transmission (if applicable).

Note: Pulse transmission checks focus on missing pulses, or additional pulses due to interference.
Examples are double pulse systems, three-pulse systems or pulse timing systems.

(if) Limits,-
The gas meter may also have the capability to detect and act upon:

(a) overload flow conditions;

(b) measurement results that are outside the maximum and minimum values of the transducers;
(c) measured quantities that are outside certain pre-programmed limits; and

(d) reverse flow.
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If the gas meter is equipped with limit detection, the correct functioning shall be tested during the type
evaluation.
(i) Alarms,-

If malfunctions are registered while checking the items as indicated in clause (i) of sub-paragraph (7) of
paragraph 5 or if the conditions as indicated in clause (ii) of sub-paragraph (7) of paragraph 5 are
detected, the following actions shall be performed, namely:-

(a) a visible or audible alarm or both, which remains present until the alarm is acknowledged and the
cause of the alarm is suppressed,;

(b) continuation of the registration in specific alarm registers (if applicable) during the alarm, in which
case default values may be used for the pressure, temperature, compressibility, or density; and

(c) registration in a log (if applicable).

(8) Software,-
The requirements concerning the software applied in the gas meters are made in the mandatory Annexure 1.

6. Inscriptions.-

(1) Markings and inscriptions,-

All markings shall be easily legible and indelible under rated conditions of use.

Any marking other than those prescribed in the model approval document shall not lead to confusion.

The following information shall be marked on the casing or on an identification plate. Alternatively, the markings

presented with an asterisk (*) shall be made visible via the electronic indicating device in a clear and unambiguous

manner.

(i) The following shall be the general applicable markings for gas meters, namely:-

(a) Model approval mark (according to Rules);

(b) Name or trade mark of the manufacturer;

(c) Model designation;

(d) Serial number of the gas meter and its year of manufacture;
(e) Accuracy class;

(f) Maximum flow rate Qmax= ... <SI unit>;

(9) Minimum flow rate Qmin= ... <SI unit>;

(h) Transition flow rate Q¢ = ... <SI unit> (*);

(i) Gas temperature range and pressure range for which the errors of the gas meter shall be within the limits of
the maximum permissible error shall be expressed as:

tmin — tmax= ... - ... <SILunit> (*);
Pmin— Pmax= ... = ... <ST unit> (*);

(j) The density range within which the errors shall comply with the limits of the maximum permissible error
may be indicated and shall be expressed as:

p=...-...<Slunit> (*)

This marking may replace the range of working pressures unless the working pressure marking refers to a built-
in conversion device;

(k) Pulse values of HF and LF frequency outputs (imp/<SI unit>, pul/<SI unit>, <SI unit>/imp) (*);
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Note: The pulse value is given to at least six significant figures, unless it is equal to an integer multiple or
decimal fraction of the used unit.

(I) Character V or H, as applicable, if the meter can be operated only in the vertical or horizontal position;

(m) Indication of the flow direction, e.g. an arrow (if applicable, see clause (i) of sub-paragraph (2) of paragraph
5 and clause (ii) of sub-paragraph (2) of paragraph 5;

(n) Character M, as applicable, if the meter is designed only to be installed in piping arrangements where only
mild flow disturbances may occur;

(o) Measurement point for the working pressure according to clause (iv) of sub-paragraph (1) of paragraph 9;
and

(p) Environmental temperatures, if they differ from the gas temperature as mentioned in sub-clause (i) of clause
(i) of sub-paragraph (1) of paragraph 6(*).

(if) Additional markings for gas meters with a built-in conversion device having only one indicating device shall
include the following, namely:-

(a) Base temperature t,= ... <SI unit> (*);
(b) Base pressure pp=.... <SI unit> (if applicable) (*);

(c) Temperature ts= ... <SI unit> specified by the manufacturer according to clause (v) of sub-paragraph (3) of
paragraph 4 (*).

(iii) Additional markings for gas meters with output drive shafts shall include the following, namely:-
(a) Gas meters fitted with output drive shafts or other facilities for operating detachable additional devices shall
have each drive shaft or other facility characterised by an indication of its constant (C) in the form “1 rev = ...

<SI unit>" and the direction of rotation (“rev”” means “revolution”);

(b) If there is only one drive shaft the maximum permissible torque shall be marked in the form “Mmax = ...
N.mm™;

(c) If there are several drive shafts, each shaft shall be characterized by the letter M with a subscript in the form
“M1, My, ...My”;

(d) The following formula shall appear on the gas meter:
kiM1 + koM3 + ... + ksMp< A N.mm;

where:
A is the numerical value of the maximum permissible torque applied to the drive shaft with the highest constant,
where the torque is applied only to this shaft; this shaft shall be characterized by the symbol M,
ki (i= 1, 2, ... n) is a numerical value determined as follows: ki = C1 / C;,
Mi (i=1, 2, ... n) is the torque applied to the drive shaft characterized by the symbol M;,
Ci(i= 1, 2, ... n) represents the constant for the drive shaft characterized by the symbol M;.
(iv) Additional markings for gas meters with electronic devices shall include the following, namely:-

(a) For an external power supply: the nominal voltage and nominal frequency;

(b) For a non-replaceable power source: the operational lifetime of the measuring device or, alternatively, the
remaining battery capacity in units of time can be specified on the electronic indicating device (*);

(c) For a replaceable battery: the latest date by which the battery is to be replaced or, alternatively, the remaining
battery capacity shall be specified on the electronic indicating device (*);

Note: In case an automatic alarm indicates when the battery life is below 10 %, the above markings are not
required.
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(d) Software identification of the firmware (*).
7. Operating instructions.-
(1) Instruction manual,-

Unless the simplicity of the measuring instrument makes this unnecessary, each individual instrument shall be
accompanied by an instruction manual for the user.

However, groups of identical measuring instruments delivered to the same customer do not necessarily require
individual instruction manuals.

The instruction manual shall be in English language (in addition to English language, Hindi in Devanagri script or
other Indian regional languages may be used).

The manual shall include the following, namely:-
(a) an operating instructions;
(b) maximum and minimum storage temperatures;
(c) rated operating conditions;
(d) warm-up time after switching on the electrical power (if applicable);
(e) all other relevant mechanical and electromagnetic environmental conditions;

(f) a specification of the required voltage (-range) and frequency (-range) for instruments powered by an external
power source;

(9) any specific installation conditions, for instance a limitation of the length of signal, data and control lines;
(h) if applicable, the specifications of the battery;

(i) instructions for installation, maintenance, repair, storage, transport and permissible adjustments (this can be in a
separate document, not intended for the user or owner); and

(j) conditions for compatibility with interfaces, sub-assemblies (modules) or other measuring instruments.
(2) Installation conditions,-
The manufacturer shall specify the installation conditions (as applicable) with respect to the following, namely:-

(a) the position to measure the working temperature of the gas;

(b) filtering;

(c) leveling and orientation;

(d) flow disturbances (including minimum upstream and downstream pipe lengths);

(e) pulsations or acoustic interference;

(f) rapid pressure changes;

(9) absence of mechanical stress (due to torque and bending);

(h) mutual influences between gas meters;

(i) mounting instructions;

(j) maximum allowable diameter differences between the gas meter and connecting pipe work;

(k) other relevant installation conditions.

8. Sealing.-



[¢TRT [I—=vE 3(i)] T T TSI © T 91

(1) Verification marks and protection devices, -

(i) General provision,-
Protection of the metrological properties of the meter is accomplished via hardware (mechanical) sealing and via
electronic sealing wherever possible.

In any case, memorised quantities of gas measured (volume or mass) shall be sealed to prevent unauthorised
access.

(ii) Verification marks,-
Verification marks indicate that the gas meter has successfully passed the initial verification;

(iii) Hardware sealing (if applicable),-
In case of hardware sealing, the location of the marks shall be chosen in such a way that the dismantling of the part
sealed by one of these marks results in permanently visible damage to this seal.

Locations to be sealed with verification or protection marks shall be provided on the instrument on the following,
namely:-

() On all plates which bear information prescribed by this specification;
Note: This requirement is only necessary if the nameplate can be detached from the meter.

(b) On all parts of the case which cannot be otherwise protected against interference likely to affect the accuracy
of the measurement; and

(c) Seals shall be able to withstand outdoor conditions.
(iv) Electronic sealing (if applicable),-

(a) When the access to parameters that contribute in the determination of result of measurements needs to be
protected, and electronic sealing is permitted by the Director of Legal Metrology, the protection shall fulfill the
following conditions, namely:-

(A) Only the authorised person shall be allowed to enter the configuration mode to modify these parameters
using secured means such as a code or password or special device for example (hard key, etc.),-
(I) for access prior to changing the parameters after which the instrument may be put into use “in a sealed
condition” again without any restriction, or
(1) for confirmation after the parameters have been changed, in order to bring the instrument back into
service “in sealed condition” (similar to classical or mechanical sealing);

(B) The code or password shall be alterable;

(C) The device shall either clearly indicate when it is in the configuration mode (not under legal metrological
control), or it shall not operate while in this mode. This status shall remain until the instrument has been put
into use “in sealed condition” in accordance with item (A) of sub-clause (a) of clause (iv) of sub- paragraph (1)
of paragraph 8;

(D) Identification data concerning the most recent intervention shall be recorded in an event logger. The record
shall include at least,-

(I) an identification of the authorised person that implemented the intervention, and
(11) an event counter or date and time of the intervention as generated by the internal clock.

(E) In addition to the above-mentioned data, the following data is to be stored,-
() the old value of the changed parameter; and
(1) the totals of the registers.

The traceability of the most recent intervention shall be assured. In case it is possible to store the records of more than
one intervention, and if deletion of a previous intervention must occur to permit a new record, the oldest record shall
be deleted.
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(b) For gas meters of which parts may be disconnected, the following conditions shall be fulfilled, namely:-

(A) Access to the parameters that contribute to the determination of results of measurements shall not be
possible via a disconnected port unless the conditions in clause (iv) of sub- paragraph (1) are fulfilled;

(B) Interposing any device which may influence the accuracy shall be prevented by means of electronic and
data processing securities or, if not possible, by mechanical means;

(C) Such gas meters shall be equipped with provisions which shall not permit the meter to operate if the parts
are not configured in accordance with the manufacturer’s specifications;

Note: An unauthorised disconnection (such as by the user) shall be prevented, for example by means of a device that
blocks the execution of any measurement after disconnecting and reconnecting.

9. Suitability for testing.-
The instrument shall be designed such as to allow initial verification, re-verification and inspection and metrological

supervision.
(1) Pressure tappings,-

(i) General,-
If a gas meter is designed to operate above an absolute pressure of 0.15 MPa, the manufacturer shall either equip
the meter with pressure tappings, or specify the position of pressure tappings in the installation pipe work. In any
case those tappings shall be designed to avoid the effect of potential condensation;

Note: This requirement is not mandatory for meters for direct mass measurement or for meters with a built-in
pressure sensor.

(ii) Bore,-
The bore of the pressure tappings shall be large enough to allow correct pressure measurements;

(iii) Closure,-
Pressure tappings shall be provided with a means of closure to make them gas-tight;

(iv) Markings,-
The pressure tapping on the gas meter for measuring the working pressure [clause (viii) of sub- paragraph (3) of

[73 1)

paragraph 2] shall be clearly and indelibly marked “pm” (the pressure measurement point) or “p,” (the pressure

[73% 1)

reference point) and other pressure tappings “p”.
Annexure |: Requirements for software controlled
Gas Meters
(Mandatory)
1 General requirements.-
(1) Software identification,-

The relevant parts of the software of a gas meter or its constituents or both shall be clearly identified with the software
version or any other token. The identification shall apply to at least one part.

The identification shall be inextricably linked to the software and shall be,-
(i) presented or printed on command; or
(ii) displayed during operation; or
(iii) displayed at switch-on for those gas meters that can be switched on and off.

If a constituent of the gas meter has no display, the identification shall be sent to some other device via a
communication interface in order to be displayed on this device.
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As an exception, an imprint of the software identification on the gas meter shall be an acceptable solution if it satisfies
the 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 analogue
indicating device or electromechanical counter.

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

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

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

(2) Correctness of algorithms and functions,-
The measuring algorithms and functions of the gas meter and/or its constituents shall be appropriate and functionally
correct.

It shall be possible to examine algorithms and functions either by metrological tests, software tests or software
examination.

(3) Software protection against fraud, -

The software part shall be secured against unauthorised modification, loading, or changes by swapping the memory
device. In addition to mechanical sealing, technical shall be used to protect gas meters equipped with an operating
system or an option to load software.

Only clearly documented functions are allowed to be activated by the user interface, which shall be realised in such a
way that it does not facilitate fraudulent use.

Parameters that fix such characteristics of the gas meter shall be secured against unauthorised modification. For the
purpose of verification, displaying of the current parameter settings shall be possible.

Note: Device-specific parameters shall be adjustable or selectable only in a special operational mode of the
instrument. They may be classified as those that should be secured (unalterable) and those that may be accessed
(alterable parameters) by an authorised person, e.g. the instrument owner or product vendor.

Software protection comprises appropriate sealing by mechanical, electronic or cryptographic means or a combination
of such means making an unauthorised intervention impossible or evident.

(i) Support of fault detection, -
The detection by the checking facilities of significant faults shall be achieved by software. In such a case, this
detecting software is considered relevant.

The documentation to be submitted for model approval shall contain a list of the anomalies that might result in a
significant fault but that will be detected by the software. The documentation shall include information on the
expected reaction and in case the same is essential for understanding its operation, a description of the detecting
algorithm.

2. Requirements for specific configurations.-

(1) Specifying and separating parts and specifying interfaces of parts,-

Metrologically relevant parts of a gas meter, whether software or hardware, shall not be inadmissibly influenced by
other parts of the gas meter.

This requirement applies if the gas meter and/or its constituents have interfaces for communicating with other
electronic devices, with the user, or with other software parts next to the metrological critical parts.

(i) Separation of constituents of a gas meter,-

(a) constituents of a gas meter that perform functions which are relevant to legal metrology shall be identified,
clearly defined, and documented and these shall form the relevant part of the gas meter;
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(b) it shall be demonstrated that the relevant functions and data of constituents cannot be inadmissibly influenced
by commands received via an interface.

This implies that there is an unambiguous assignment of each command to all initiated functions or data changes
in the constituent.

(ii) Separation of software parts,-

(a) all software modules (programs, subroutines, objects, etc.) that perform functions which are relevant to legal
metrology including data domains are considered to be legal metrology relevant software part of a gas meter.
This part shall be made identifiable as specified in sub-paragraph (1) of paragraph (1) of Annexure I.

If the separation of the software is not possible, all software is considered relevant.

(b) if the relevant software part communicates with other software parts, a software interface shall be defined. All
communication shall be performed exclusively via this interface. The relevant software part and the interface
shall be clearly documented. All relevant functions and data domains of the software shall be described to enable
Director (Legal Metrology) to decide whether this software is sufficiently separated.

The interface comprises program code and dedicated data domains. Defined coded commands or data are to be
exchanged between the software parts through storing to the dedicated data domain by one software part and
reading from it by the other. Writing and reading program code is considered part of the software interface.

The data domain forming the software interface shall be clearly defined and documented and include the code
that exports from a relevant part to the interface and the code that imports from the interface to the relevant part.
The declared software interface shall not be circumvented.

The manufacturer shall ensure the compliance of the above conditions respecting these constraints. Technical
means (such as sealing) of preventing a program from circumventing the interface or programming hidden
commands shall not be possible. The programmer of software part shall be provided with instructions concerning
these requirements by the manufacturer.

(c) there shall be an unambiguous assignment of each command to all initiated functions or data changes in the
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.

(d) where legal metrology relevant software has been separated from non-relevant software, the legal metrology
relevant software shall have priority using the resources over non-relevant software. The measurement task
(realised by the legal metrology relevant software part) must not be delayed or blocked by other tasks.

The manufacturer shall ensure the compliance of these conditions. Technical means for preventing a non-relevant
program from disturbing relevant functions shall be provided. The programmer of the relevant software part as
well as the programmer of the legal metrology non-relevant part shall be provided with instructions concerning
these requirements by the manufacturer.

(2) Shared indications,-

A display shall be employed for presenting information for legal metrology relevant part of software and other
information.

Software that realises the indication of measurement values and other relevant information shall constitute the
relevant part.

(3) Storage of data, transmission via communication systems,-
If measurement values are used at a location different from the place of measurement or at a stage later than the time

of measurement, they may need to be retrieved from the gas meter and be stored or transmitted in an insecure
environment before they are used. In such case the following conditions shall apply, namely:-
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(i) The measurement value stored or transmitted shall be accompanied by all relevant information necessary for the
future use;

(ii) The data shall be protected by software means to guarantee the authenticity, integrity and, if necessary, the
correctness of the information concerning the time of measurement. The software that displays or further
processes the measurement values and the 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.

The memory device shall be fitted with a checking facility to ensure that if an irregularity is detected, the data shall be
discarded or marked unusable.

Software modules that prepare data for storing or sending, or that check data after reading or receiving are considered
part of the software.

(iii) When transferring measurement values through an open network, it shall be necessary to apply cryptographic

methods. Confidentiality key-codes employed for this purpose shall be kept secret and secured in the measuring

instruments, electronic devices, or sub-assemblies involved. Security means shall be provided whereby these keys
can only be input or read if a seal is broken.

(iv) Transmission delay,-
The measurement shall not be influenced by a transmission delay.

(v) Transmission interruption,-
If communication network services become unavailable, no measurement data shall be lost. The loss of
measurement data shall be prevented.

(4) Automatic storage,-

When, considering the application, data storage is required, measurement data must be stored automatically, i.e.
when the final value has been generated.

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.

All data that are necessary for the calculation shall be automatically stored with the final value.
(5) Deleting of data,-
Stored data may be deleted when the transaction is settled.

Only for settled transaction and in case insufficient memory capacity is available for storage of successive data, it is
permissible to delete memorised data subject to the fulfillment of the following conditions, namely:-

(a) the sequence of deletion of data shall be in the same order as the recording order and in accordance with the
rules established for the particular application;

(b) the required deletion shall start either automatically or after a specific manual operation.

3. Maintenance and re-configuration.-
Updating the software of a gas meter in service shall be considered as,-

(a) a modification of the gas meter, when exchanging the software with another approved version;
(b) a repair of the gas meter, when re-installing the same version.

A gas meter which has been modified or repaired while in service shall require re-verification.

This clause is not applicable to software which has or will have no influence on metrological relevant functions or
functioning of the gas meter.
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Part 2 Metrological controls and performance tests
10. Metrological controls.-
(1) General procedures,-
(i) Test method,-

All tests shall be carried out under the installation conditions (straight sections of piping upstream and downstream
of the meter, flow conditioners, etc.) stipulated by the supplier of the type of meter to be tested.

All equipment used and incorporated as part of the execution of the test procedure shall be suitable for the testing of
the meter under test. The working range of all equipment and reference standards shall be equal to or exceed that of
the meter under test. All reference standards used shall be traceable to national or international standards of
measurement.

If meters are to be tested in series, there shall be no significant interaction between the meters. This condition shall
be verified by testing every meter of the series once at each position in the line.

During the tests, corrections shall be made for temperature and pressure differences between the meter under test
and the reference standard, otherwise these differences have to be taken into account in the uncertainty calculations.

The temperature and pressure measurements have to be performed at a representative position on the meter under
test and on the reference standard.

(ii) Uncertainty,-
When a test is conducted, the expanded uncertainty of the determination of errors of the measured gas quantity shall
meet the following specifications, namely:-

(a) for model approval : less than one-fifth of the applicable MPE;

(b) for verifications : less than one-third of the applicable MPE.

However, if the above-mentioned criteria cannot be met, the test results can be approved alternatively by reducing the
applied maximum permissible errors with the excess of the uncertainties. In this case the following acceptance criteria

shall be used, namely:-
(a) for model approval : + ('5,*’5 -MPE —-U)

(b) for verifications : = (*/3-MPE —U)

while U< MPE
The estimation of the expanded uncertainty U is made with a level of confidence of approx. 95 %.

Example: When assuming that during testing for model approval of an accuracy class 1 gas meter the test result has
an expanded uncertainty U of 0.3 % (k = 2), the test results may be accepted if the error is between £ (6/5 x 1.0 — 0.3)
% =+0.9 %.

11. Type evaluation.-

(1) General,-

A gas meter which is submitted for evaluation is subject to the model approval procedure.

Any modification to an approved type not covered by the model approval certificate shall lead to a re-evaluation of
the type.

The calculator (including the indicating device) and the measuring transducer (including flow, volume or mass
sensor) of a gas meter, where they are separable and interchangeable with other calculators and measuring transducers
of the same or different designs, may be the subject of separate type evaluations of these parts.

A model approval certificate shall be issued only for the complete gas meter.

(2) Documentation, -
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(i)  Applications for model approval of a gas meter shall be accompanied by the following documents,
namely:-

(a) Identification of the type, including,-
(1) name or trademark of the manufacturer and type designation;
(1) version of hardware and software;
(111) drawing of name plate.

(b) Metrological characteristics of the meter, including,-
() a description of the principle of measurement;
(1) metrological specifications such as accuracy class and rated operating conditions;
(111) any steps which should be performed prior to testing the meter.

(c) The technical specification for the meter, including,-
(I) ablock diagram with a functional description of the components and devices;
(1) drawings, diagrams and general software information, explaining the construction and operation, including
interlocks;
(111) description and position of seal or other means of protection;
(IV) documentation related to durability characteristics;
(V) specified clock frequency;
(VI) any document or other evidence that supports the assumption that the design and construction of the meter
complies with the requirements.

(d) user manual;

(e) installation manual;

(f) a description of the checking facilities to prevent occurring of significant faults, if applicable.

(if) In addition, if software is in use the documentation shall include,-

(a) a description of the relevant software and how the requirements are met, comprising of,-
(1) a list of software modules that belong to the relevant part including a declaration that all relevant functions
are included in the description;
(1) a description of the software interfaces of the relevant software part and of the commands and data flows
via this interface including a statement of completeness;
(111) a description of the generation of the software identification;
(V) depending on the validation method chosen, the source code;

(V) a list of parameters to be protected and description of protection means;

(b) a description of a suitable hardware system configuration and minimal required resources for the software to
operate as intended,;

(c) a description of security means for protection of entering the operating system (password, etc. if applicable);
(d) adescription of the software sealing method,;

(e) an overview of the system hardware, e.g. topology block diagram, type of computers, type of network, etc.;
() identification of those hardware components that perform relevant functions;

(9) a description of the accuracy of the algorithms (e.g. filtering of A/D conversion results, price calculation,
rounding algorithms, etc.);

(h) a description of the user interface, menus and dialogues;
(i) identification of the software and instructions for obtaining this identification from an instrument in use;

(j) list of commands of each hardware interface of the measuring instrument (or its constituents) including a
statement of completeness;
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(k) list of potential significant errors that will be detected and acted upon by the software and if necessary for
understanding, a description of the detecting algorithms;

() a description of data sets stored or transmitted;

(m) if fault detection is realised in the software, a list of faults that are detected and a description of the detecting
algorithm;

(n) the operating manual.
(3) Design inspection,-

Each type of gas meter submitted shall be inspected externally to ensure that it complies with the provisions of the
relevant preceding clauses of these requirements.

(4) Number of specimens,-

The applicant shall deliver the requested number of specimens of gas meters, manufactured in conformity with the
type, at the disposal of the Director (Legal Metrology) for type evaluation.

If so requested by the Director (Legal Metrology) responsible for the type evaluation, these meters shall include
more than one size (preferably all the sizes) if simultaneous approval of a family of gas meters is requested (See
Annexure D: Model approval of a family of gas meters).

Depending on the results of the tests, the Director (Legal Metrology) responsible for the model approval may request
further specimens.

In order to accelerate the test procedure, the testing laboratory may carry out different tests simultaneously on
different units. In this case, the testing laboratory shall ensure that all submitted instruments are of the same type.

In general all accuracy and influence tests shall be performed on the same unit, but disturbance tests may be carried
out on additional instruments. In this case, the testing laboratory decides which test to be carried out on which unit.

If a specimen does not pass a specific test and as a result needs to be modified or repaired, the applicant shall apply
this modification to all the specimens submitted for the test. These modified specimens shall again be subjected to
this particular test. If the testing laboratory has well-founded reasons to believe that the modification could have a
negative impact on the result of another test or tests already performed, these tests shall be repeated as well.

(5) Model approval procedures,-

(i) Software evaluation,-

The software evaluation procedure concerns evaluation of compliance to the requirements as specified in part 1 of
Annexure | and comprises a combination of analysis and validation methods and tests as specified in Table 6. The
explanation of the abbreviations used and the relation to the methods as described in detail is specified in Table 7.

Table 6. Software validation procedures applicable for verification of compliance

Serial Requirement Evaluation procedure

No.

) ) ®3) (4)

@) Sub-paragraph (1) of Software identification AD + VFTSw
paragraph 1 of
Annexure |

(b) sub-paragraph (2) of Correctness of algorithms AD + VFTSw
paragraph 1 of
Annexure |

(c) sub-paragraph (3) of Fraud protection AD+VFTSw+DFA/CIWT/SMT?
paragraph 1 of
Annexure |

(d) Parameter protection AD+VFTSw+DFA/CIWT/SMT?!
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(e) sub-paragraph (2) of Separation of electronic devices and | AD
paragraph 2 of sub-assemblies
Annexure |

{j] sub-paragraph (3) of Separation of software parts AD

paragraph 2 of
Annexure |

(9) sub-paragraph (3) of
paragraph 2 of
Annexure |

Storage of data, transmission via
communication systems

AD + VFTSw + CIWT/SMT!?

(h) clause(i) of sub-
paragraph (3) of
paragraph 2 of
Annexure |

Data protection with respect to time of
measurement

AD + VFTSw + SMT!?

(i) sub-paragraph (4) of
paragraph 2 of
Annexure |

Automatic storage

AD + VFTSw

()] clause(iv) of sub-
paragraph (3) of
paragraph 2 of
Annexure |

Transmission delay

AD + VFTSw

(k) clause(v) of sub-
paragraph (3) of
paragraph 2 of
Annexure |

Transmission interruption

AD + VFTSw

V)

Time stamp

AD + VFTSw

Table 7. Cross references of evaluation procedures to those specified in Annexure E

Serial No. Abbreviation Description Related Annex E
() () (©) (4)
€)] AD Analysis of the documentation and | Annexure E (E1)

validation of the design
(b) VFTM Validation by functional testing of | Annexure E (E2)
metrological functions
(© VFTSw Validation by functional testing of software | Annexure E (E3)
functions
(d) DFA! Metrological data flow analysis Annexure E (E4)
(e CIwT!? Code inspection and walkthrough Annexure E (E5)
() SMT? Software module testing Annexure E (E6)

@ 1f one of the three cases below applies, the execution of the evaluation methods DFA, CIWT and SMT is not

necessary,-

Case 1: no data transmission interface is incorporated in the gas meter, or
Case 2: a transmission interface is incorporated but only provides measurement data output from the gas

meter, or

Case 3: no transmission of measurement data in open systems is possible.

(i) Hardware evaluation,-

(a) Reference conditions,-

All influence quantities, except for the influence quantity being tested, shall be kept to the following values

during model approval tests on a gas meter:
Working (gas/air) temperature: (20.0+£5.0) °C;

Ambient temperature: (20.0+£5.0) °C;
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Ambient atmospheric pressure: 86 kPa — 106 kPa;

Ambient relative humidity: 60 % = 25 %;

Power voltage (AC/DC mains),-
*if one nominal voltage is specified: this specified nominal voltage (Unom);
*if a voltage range is specified: a typical voltage within this range, to be

negotiated between the manufacturer
and the testing laboratory;

Power voltage (battery): the nominal voltage of a new or fully
charged battery (not under charge);

Power frequency (AC mains): nominal frequency (from).
Note: High pressure tests may be performed at conditions other than reference conditions.
(b) Flow rates,-

The flow rates at which the errors of the gas meters need to be determined shall be distributed over the measuring
range at regular intervals and include Qmin and Qmax and preferably Q.

Based on three test points per decade the minimum number (N) of test points, ranking from i= 1 to i= N can be
calculated according to,-

N = 1+3. Log (Qm“]

Qmin
Where N > 6, and rounded to the nearest integer.

For flow rates covering two decades or more, the following formula presents an adequate regular distribution of
flow rates for i= 1 to i= N-1 and Qn = Qmin.

Qi= (3\"ﬁ)1_i-Qmax
(c) Test gases,-

() Required gases for model approval tests,-

All the tests listed in sub-paragraph (6) of paragraph 11 may be performed with air or any other gas as specified
by the manufacturer under the rated operating conditions stated in sub-paragraph (1) of paragraph 4. For the
temperature tests in clause (vii) of sub-paragraph (6) of paragraph 11, it is important that the gas be dry.

Gas meters intended to measure different gases (as stated in clause (xii) of sub-paragraph (6) of paragraph 11)
are to be tested with the gases specified by the manufacturer.

(11) Evaluation for the use of an alternative test gas during verification,-

When gas meters are to be verified (at initial or re-verification) with air the model approval test as stated in
clause (xiii) of sub-paragraph (6) of paragraph 11 shall include air.

When gas meters are to be verified with a type of gas different from that at operating conditions, the model
approval test as stated in clause (iii) of sub-paragraph (6) of paragraph 11 shall include such type of gas.

In both the above cases the maximum differences between the error curves of the intended test gas and the gas
in-use are calculated and the need to use correction factors during verification test (see sub-clause (c) of clause
(iv) of sub-paragraph (1) of paragraph 12) is established as follows,-

(a) If these differences stay within 1/3 MPE, the initial error-verification may be performed with the
alternative gas.

(b) If these differences exceed 1/3 MPE, the initial or re-verification shall be performed with the alternative
gas if a correction for the differences is applied.
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The Director (Legal Metrology) responsible for model approval shall document whether the initial or re-
verification may be performed with air [or the other gases] and whether correction factors must be applied.

(6) Model approval tests,-

During the model approval gas meters are tested while applying the requirements as stated in paragraph 4.
Annexure C shows an overview of the required tests for different measurement principles.

(i) Error,-

The error of the gas meter shall be determined, while using the flow rates according to the prescriptions stated in
sub-clause (b) of clause (ii) of sub-paragraph (5) of paragraph 11. The error curve as well as the WME [clause (v)
of sub-paragraph (2) of paragraph 2] shall be within the requirements as specified in sub-paragraph (3) of
paragraph 4 and sub-paragraph (4) of paragraph 4, respectively.

If a curve fit is made out of the observations, a minimum of 6 degrees of freedom is required.

Note: The number of degrees of freedom is the difference between the number of observations and the number of
parameters or coefficients needed for the curve fit. For example, if a polynomial curve fitting is used with 4
coefficients, at least 10 measuring points are necessary in order to obtain a minimum of 6 degrees of freedom.

During the accuracy test applied on the gas meter, the following quantities shall be determined, -

(a) the cyclic volume of the gas meter, if applicable, according to the provisions of the last sentence in clause
(ii) of sub-paragraph (4) of paragraph 5.

(b) the pulse factor of the gas meter, if applicable, according to the provisions of clause (iii) of sub-paragraph
(4) of paragraph 5.

(i) Reproducibility,-

Compliance with the reproducibility of error requirement stated in sub-paragraph (6) of paragraph 4 is
determined at the flow rates in conformity with sub-clause (b) of clause (ii) of sub-paragraph (5) of paragraph 11,
equal to or greater than Q. For each of these flow rates, the errors shall normally be determined six times
independently, while varying the flow rate between each consecutive measurement. The reproducibility of error
at each flow rate shall be determined.

In case the reproducibility of error of the first three measurements is equal to or smaller than 1/6 MPE the
requirement is deemed to be met.

Note: For gas meters which are intended to be used at high pressures, this test may be performed at the lowest
operating pressure.

(iii) Repeatability,-

Compliance with the repeatability of error requirement stated in sub-paragraph (7) of paragraph 4 is determined
at the flow rates Qmin, Qi and Qmax. At each of these flow rates, the errors are determined three times and the
difference between the minimum and maximum measured error is calculated.

Note: For gas meters which are intended to be used at high pressures, this test may be performed at the lowest
operating pressure.

(iv) Orientation, -
Unless specified by the manufacturer that the gas meter is to be used only in certain mounting orientations, it
shall be established whether the orientation of the meter influences the measuring behavior.

The following orientations shall be examined,-
(@) horizontal,
(b) vertical flow-up,
(c) vertical flow-down,
and the accuracy measurements as stated in clause (i) of sub-paragraph (6) of paragraph 11 are performed in
these orientations.

If only certain orientations are stipulated by the manufacturer only those orientations shall be examined.
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The results of the different accuracy measurements are evaluated with the requirements as specified in clause (i)
of sub-paragraph (13) of paragraph 4 without intermediate adjustments.

If the requirements are not fulfilled for all prescribed orientations without intermediate adjustments, the meter
shall be marked in order to be used in a certain orientation only, as specified in sub-clause (I) of clause (i) of sub-
paragraph (1) of paragraph 6.

(v) Flow direction,-

The accuracy measurements as stated in clause (i) of sub-paragraph (6) of paragraph 11 shall be performed in
both flow directions, if applicable. The results of the different accuracy measurements shall be evaluated with the
requirements as specified in clause (ii) of sub-paragraph (13) of paragraph 4 without intermediate adjustments.

If the requirements are not fulfilled for both flow directions without intermediate adjustments, the meter shall be
marked in order to be used in a certain direction only, as specified in sub-paragraph (2) of paragraph 5.

(vi) Working pressure,-

The accuracy measurements as stated in clause (i) of sub-paragraph (6) of paragraph 11 are performed at least at
the minimum and at the maximum operating pressure.

The results of the different accuracy measurements are evaluated with the requirements as specified in sub-
paragraph (8) of paragraph 4 without intermediate adjustments.

If the requirements are not fulfilled for the operating pressure range without intermediate adjustments, when
putting into use either the operating pressure range shall be reduced or the operating pressure range shall be split
into several ranges. Alternatively pressure correction shall be applied.

For technologies that are proven to be insensitive to pressure or diaphragm meters, this test is not applicable.
(vii) Temperature,-

@ The temperature dependency of the gas meter shall be evaluated in the temperature range specified
by the manufacturer, by one of the methods stated below, ranked in the following preferred order, namely:-

(1) flow tests at different temperatures,-

The flow tests are performed with a gas temperature equal to the ambient temperature as specified in sub-
clause (b) of clause (vii) of sub-paragraph (6) of paragraph 11. For gas meters with a built-in conversion
device showing the volume at base conditions only also the flow tests are to be performed with a gas
temperature different from the ambient temperature as specified in sub-clause (c) of clause (vii) of sub-
paragraph (6) of paragraph 11.

(I1) monitoring the unsuppressed flow rate output of the meter at no-flow conditions at different
temperatures,-

At no-flow conditions, the unsuppressed flow rate output of the meter is used in order to determine the
temperature influence on the meter accuracy. The examination is performed at least at the reference
temperature, and at the minimum and maximum operating temperatures. The results of the measurements at
the different temperatures are evaluated with the requirements as specified in sub-paragraph (9) of
paragraph 4, while taking into account the influence of the flow rate shift on the meter curve.

Example: The unsuppressed flow rate output of an accuracy class 1 gas meter is changed with +1 L/h due to
temperature variations. The initial error at reference conditions of this meter was +0.3 % at a Qmin 0f 200
L/h. The influence due to temperature variations at Qmin is 1/200 x 100 % = + 0.5 %. The final value of +
0.8 % remains within the limits of the applicable maximum permissible error.

Note: The unsuppressed flow rate is defined as the flow rate at which the low flow cut-off (if present) is not
active.

(111) evaluation of the construction of the meter,-
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In cases when the meter cannot be tested to determine the effect of temperature, the uncertainty resulting
from the expected influence of temperature on the meter construction shall be evaluated.

For residential meters, flow tests are mandatory as specified in item (I) of sub-clause (a) of clause (vii) of
sub-paragraph (6) of paragraph 11.

(b) flow tests with equal gas and ambient temperatures,-

The flow tests are performed at the flow rates specified in sub-clause (b) of clause (ii) of sub-paragraph (5)
of paragraph 11, in the range Q: up to Qmax, With the gas temperature equal to the ambient temperature
(within 5 °C), sequentially at, -

() reference temperature;
(I1) maximum ambient temperature;
(1) minimum ambient temperature;
(IV) reference temperature.

The requirements as specified in sub-paragraph (9) of paragraph 4 for equal gas and ambient temperature
shall be complied.

(c) flow tests with unequal gas and ambient temperatures,-
The flow tests are performed while keeping the gas meter under test at a constant ambient temperature equal
to the reference temperature and sequentially, namely:-

() the gas temperature at 40° C;

(11) the gas temperature at 0 °C.

The error is determined at Qt and Qmax. Determination of errors shall be performed only after the
temperature of the gas is stabilised.

The requirements for unequal gas and ambient temperature as specified in sub-paragraph (9) of paragraph 4
shall be complied.

Note: Instead of the above-mentioned temperature test, alternatively the test may be performed while using
the following temperature conditions:

1. gas temperature at 20 °C and the gas meter at 40° C;
2. gas temperature at 20 °C and the gas meter at 0 °C.

(viii) Flow disturbance,-

Gas meters of which the accuracy is affected by flow disturbances shall be submitted to the tests as
specified in Annexure B. During the tests the meters shall be installed according to the manufacturer’s
specifications.

If such gas meters are specified and marked not to be inserted in piping arrangements producing severe
disturbances they shall only be tested according to Annexure B B2 (Mild flow disturbances).

The piping arrangements as specified in Table B.1 shall be followed, tests given at (a) to (g) in the said
table are considered to produce only mild flow disturbances.

The requirements as specified in clause (iii) of sub-paragraph (13) of paragraph 4 shall be complied.

(ix) Durability,-

All gas meters with internal moving parts and gas meters without internal moving parts having a maximum
equivalent volume flow rate up to and including 25 m3h are submitted to the durability test. This test
comprises exposure to a continuous flow during the required period of time, while using gases for which the
meters are intended to be used. In case the manufacturer has demonstrated that the material composition of
the gas meter is sufficiently insensitive to the gas composition, the Director (Legal Metrology) responsible
for the model approval may decide to perform the durability test with air or another suitable type of gas.
The applied flow rate is at least 0.8 Qmax. This test shall be performed at the minimum working pressure.

Before and after the test, the same reference equipment shall be used.
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Director (Legal Metrology) responsible for the model approval shall choose the number of meters of the
same type to be submitted for the durability test from the options given in Table 8 in consultation with the
applicant. If different sizes are included, the total number of meters to be submitted shall be as specified in
option 2.

Table 8. Number of meters to be tested

Serial Maximum equivalent volume flow Number of meters to be tested
No. rate [m%/h] Option 1 Option 2
(1) (2) 3 (4)

(a) Qmax <25 3 6

(b) 25 <Qmax < 100 2 4

(c) Qmax> 100 1 3

After the durability test the gas meters are tested at flow rates as determined in sub-clause (b) of clause (ii)
of sub-paragraph (5) of paragraph 11.

The gas meters shall comply with the requirements specified in sub-paragraph (10) of paragraph 4 (with the
exception of one of them if the durability test has been carried out on a number of gas meters according to
option 2).

(x) Drive shaft (torque),-
Gas meters with drive shafts are submitted to the maximum possible torque, while using a gas at a density
of 1.2 kg/m3. The fault is evaluated at Qmin.

The requirements as specified in clause (iv) of sub-paragraph (13) of paragraph 4 shall be complied.

Where a type of gas meter includes various sizes, this test only needs to be carried out on the smallest size,
provided that the same torque is specified for the larger gas meters and the drive shaft of the larger gas
meter has the same or greater output constant.

(xi) Overload flow,-

Gas meters with internal moving parts are submitted to the overload flow. Before and after the overload, the
error of the gas meter is determined for its whole flow rate range in accordance with sub-clause (b) of
clause (ii) of sub-paragraph (5) of paragraph 11.

The requirements as specified in sub-paragraph (11) of paragraph 4 shall be complied.

(xii) Different gases,-
Gas meters which are intended to be used for different gases are submitted to accuracy measurements as
specified in clause (i) of sub-paragraph (6) of paragraph 11 with the gases specified by the manufacturer.

Taking into consideration the manufacturer’s proposal, the Director (Legal Metrology) responsible for the
model approval shall decide the gases that are to be used during the examination, depending on the
application purpose of the gas meter under test.

The requirements as specified in clause (v) of sub-paragraph (13) of paragraph 4 shall be complied.

If the requirements are not fulfilled for all different gases without intermediate adjustments, the Director
(Legal Metrology) responsible for model approval shall report on this observation and specify this range of
operating gases for which the gas meter has fulfilled the requirements.

(xiii) Vibration and shocks,-

Gas meters having a maximum mass of 10 kg are submitted to vibrations and shocks. For gas meters
exceeding this weight only the electronic part of the meter is to be tested. Before and after these tests the
added intrinsic error of the gas meter is determined according to sub-clause (b) of clause (ii) of sub-
paragraph (5) of paragraph 11 over the whole flow rate range.

The requirements as specified in sub-paragraph (12) of paragraph 4 shall be complied.

(xiv) Interchangeable components,-
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For gas meters of which some components are intended to be interchangeable, as specified by the
manufacturer, the influence of interchange shall be determined at Q..

Note: The maximum permissible error limits of the upper flow range apply. (Q > Q)

This accuracy test shall be performed at each of the three stages in the following sequence,-
(a) while using the starting configuration;
(b) after interchange of the component;
(c) after reinstalling the original component.

The fault shall be established by calculating the maximum difference between the results of any of the three
accuracy tests. The requirements as specified in clause (vi) of sub-paragraph (13) of paragraph 4 shall be
complied.

(xv) Electronics,-

For gas meters containing electronic components, the requirements as specified in clause (vii) of
subparagraph (13) of paragraph 4 shall also be complied. Performance tests shall be executed using the test
methods specified in Part 2, and ensuring compliance of the requirements specified in Table 4 and Table 5.
After each test it shall be verified that no loss of data has occurred.

If the electronic devices of a gas meter are located in a separate housing, their electronic functions shall be
tested independently of the measuring transducer of the gas meter by simulated signals representing the
rated operating conditions of the meter. In this case the electronic devices shall be tested in their final
housing.

In all cases, ancillary equipment may be tested separately.

The tests as specified in Table 4 and Table 5 shall be performed under the following conditions, namely:-
(a) the meter under test is powered up, except when performing the vibration and mechanical shock test;

(b) the dependency of the gas meter’s performance shall be evaluated in one of the flow modes stated
below, ranked in the following preferred order:-

(1) during actual flow, or
(11) at no-flow conditions while monitoring the unsuppressed flow rate output of the meter.

In the latter case, compliance with the requirements indicated in Table 4 and Table 5 is checked while
taking into account the influence of the flow rate shift on the meter curve.

Note: Most electronic meters have a cut-off for low flow rates. This cut-off must be switched off for
this test so that the flow rate output corresponds to the unsuppressed flow rate.

(xvi) Influences from ancillary devices, -
The effect of all functions of ancillary devices is determined by performing an accuracy test at Qmin, With
and without applying the specific function. The effect shall be negligible (=< 0.1MPE).
(7) Model approval certificate,-
The following information and data shall appear on the model approval certificate, namely:-
(a) name and address of the company to whom the model approval certificate is issued;
(b) name of the manufacturer;
(c) type of the gas meter or commercial designation;
(d) principal metrological and technical characteristics, such as accuracy class, units of measurement, values of
Qmax, Qmin and Qt, the rated operating conditions as specified in sub-paragraph (1) of paragraph 5, maximum

working pressure, nominal internal diameter of the connecting pieces and, in the case of volumetric gas meters,
the nominal value of the cyclic volume;
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(e) model approval mark;

(F) period of validity of the model approval (if applicable);

(g) for meters equipped with drive shafts, the characteristics of the drive shafts;
(h) environmental classification;

(i) information on the location of the marks and inscriptions required in sub-paragraph (1) of paragraph 6, initial
verification marks and seals (where applicable, in the form of photographs or drawings);

(i) list of the documents accompanying the model approval certificate;
(k) any special comments.

12. Initial verification and re-verification.-

(1) General,-

The object of the initial verification is to verify the compliance of the individual gas meter with the following
requirements before putting the same into service,-

(i) suitable and sufficient accurate measurement references shall be used during such
assessments.

(ii) the calibration of these references shall be valid and traceable to national and international measurement
standards.

(iii) applicable examinations and tests may be carried out at the production plant of the gas meter on the ultimate
mounting location or on any other intermediate testing site that provides sufficient and adequate means for
performing the required examinations and tests.
(iv) the following measures shall be carried out for verification,-

(a) conformity with the approved type:

A gas meter shall be examined to ascertain whether it conforms to its approved type;

(b) submission:

A gas meter shall be operational when submitted for initial verification and the required space shall be
available on the meter for placing the verification mark and sealing;

(c) test conditions:

The accuracy requirements of sub-paragraph (3) of paragraph 4 and sub-paragraph (4) of paragraph 4 shall be
verified while the gas conditions are kept as close as possible to the intended operating conditions (pressure,
temperature, gas type) of the meter after being put into use.

The verification may also be performed with a type of gas (e.g. air) other than the type for which the meter is
intended to be used, if the authorities responsible for the verification are convinced that comparable results
will be gained by either the outcome of the evaluation test with different gases [see sub-clause (c) of clause
(ii) of sub-paragraph (5) of paragraph 11] or by the technical construction of the meter under test. If needed,
correction factors for the differences between the gases shall be applied;

(d) flow rates:

A gas meter shall be tested at the flow rates specified in sub-clause (b) of clause (ii) of sub-paragraph
(5) of paragraph 11.
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The initial verification may be performed at a reduced number of flowrates, provided this option is
supported by instructions for performing the verifications [see sub-paragraph (8) of paragraph 11].

Note 1: Verification of diaphragm gas meters in all cases is restricted to performance of tests at the flow
rates Qmax, 0.2:Qmax and Qmin.

Note 2: The number of test points concerning rotary piston gas meters may be reduced on the direction of
Director (Legal Metrology).

(e) orientation and flow direction:

If the gas meter can be used in more than one flow direction or meter orientation, the verification shall be
performed in both flow directions and the meter orientations specified by the manufacturer, unless during the
model approval it was examined, proven and reported in the approval certificate that the meter performance is
independent from the meter orientation (requirement of clause (i) of sub-paragraph (13) of paragraph 4 is
fulfilled) or the flow direction or both (requirement of clause (ii) of sub-paragraph (13) of paragraph 4 is
fulfilled).

(f) adjustments:

If the error curve or the WME does not fulfill the requirements specified in sub- paragraph (3) of paragraph 4
and sub-paragraph (4) of paragraph 4 respectively, the gas meter shall be adjusted such that the WME is as
close to zero as the adjustment and the maximum permissible error allow.

Note 1: After changing the adjustment while using single point adjustment it is not necessary to repeat all
the tests. It is sufficient to repeat a test at one flow rate and calculate the other error values from the
previous ones.

Note 2: For high pressure applications, adjustment is performed while taking into account the operating
conditions.

(9) output shafts:
If the gas meter is intended to incorporate ancillary devices operated by the output shafts, these devices shall
be attached during the verification, unless attachment after verification is explicitly authorised.

(2) For the purpose of additional requirements for in-service inspections or re- verifications, the following meters
shall include,-

(i) Volumetric Meters includes those with integrated pulse initiators, remote registers (indexes), remote meter-
reading or automatic meter-reading (AMR) devices, correction devices or linearisation functions (the
“linearisation” function may either be incorporated into the circuit design of an electronic volumetric meter or a
flow computer, or in a separate correcting device), event loggers and audit trail functions, and electronic volume
conversion functions.

(if) Mass-flow Meters includes those with integrated pulse initiators, remote indexes, remote meter-reading or
automatic meter-reading (AMR) devices, and event loggers.

(iii) Base Pressure and Temperature Conversion devices or Recording devices includes those with integrated
pulse initiators, remote-meter-reading or automatic-meter-reading devices, and those incorporating event loggers
and audit trail functions.

Annexure A: Environmental tests for electronic instruments or devices
(Mandatory)

1. General,-

This annexure specifies the performance tests intended to verify the gas meters containing electronics and their
ancillary devices and the functions they may perform in the specified environment and under specified conditions.
Each test indicates, where appropriate, the reference conditions for determining the error.

These tests supplement any other prescribed tests.

When the effect of one influence quantity is being evaluated, all other influence quantities are to be kept within the
limits of the reference conditions.
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2. Test levels,-

For each performance test, typical test conditions are specified. These correspond to the climatic and mechanical
environment conditions to which instruments are usually exposed.

The testing laboratory shall carry out performance tests at the test levels corresponding to these environmental
conditions.

3. Reference conditions,-
As specified in sub-clause (a) of clause (ii) of sub-paragraph (5) of paragraph 11.
4. Performance tests (climatic),-

(1) Static temperatures,-
Table 1.

(i) Dry heat (non-condensing): influence test,-

Object of the test Verification of compliance under conditions of high environmental temperature.

@) 2

Test procedure in brief The test comprises exposure to the specified high temperature under “free air”
conditions for the time specified (the time specified is the time after the
equipment under test has reached temperature stability).

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/m?3.

When testing is performed at temperatures lower than 35 °C, the relative humidity
shall not exceed 50 %.

Temperature upper temperature specified °C

Duration 2 H

Table 2.

(ii) Cold: influence test,-

Obiject of the test

Verification of compliance under conditions of low environmental temperature.

(1)

@)

Test procedure in brief

The test comprises exposure to the specified low temperature under “free air”

conditions for the time specified (the time specified is the time after the
equipment under test has reached temperature stability).

The change of temperature shall not exceed 1 °C/min during heating up and
cooling down.

International Electrotechnical Commission specifies that the power to the
equipment under test shall be switched off before the temperature is raised.

Temperature lower temperature specified °C
Duration 2 H
(2) Damp heat,-

Table 3.

(i) Damp heat, steady-state (non condensing): influence test,-

Object of the test Verification of compliance under conditions of high environmental humidity and
constant temperature.

@) 2

Test procedure in brief The test comprises exposure to the specified temperature and the specified
constant relative humidity for a certain fixed period of time. The equipment under
test shall be handled such that no condensation of water occurs on it.

The gas meter shall be subjected 3 times to an accuracy test:
- at reference conditions, before the increase of temperature;
- at the end of the upper temperature phase;
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- at reference conditions, 24 hours after the decrease of temperature.

Temperature upper temperature specified °C
Relative humidity (RH) 93 %
Duration 4 H

Table 4.

(ii) Damp heat, cyclic (condensing): disturbance test,-

Obiject of the test Verification of compliance under conditions of high environmental humidity
combined with cyclic temperature changes.
1) )

Test procedure in brief

The test comprises exposure to cyclic temperature variation between 25 °C and
the appropriate upper temperature while maintaining the relative humidity above
95 % during the temperature change and low temperature phases, and at or above
93 % at the upper temperature phases.

Condensation is expected to occur on the equipment under test during the
temperature rise.

The 24 hours cycle consists of:

(1) Temperature rise during 3 hours.

(2) Temperature maintained at upper temperature level until 12 hours from the
start of the cycle.

(3) Temperature lowered to the lower temperature level within a period of 3 to 6
hours, the rate of fall during the first hour and a half being such that the lower
temperature level would be reached in 3 hours.

(4) Temperature maintained at lower temperature level until the 24 hours cycle is
completed.

The stabilizing period before and recovery period after the cyclic exposure shall
be such that the temperature of all parts of the equipment under test is within 3 °C
of its final value.

During the test the instrument is switched on, gas flow is not required.
The gas meter shall be subjected to an accuracy test both,-

(a) at reference conditions, before the increase of temperature, and
(b) at reference conditions, at least 4 hours after the last cycle.

Upper temperature

upper temperature specified °C

Duration

2 Cycles

5. Performance tests (mechanical),-

Table 5.

(1) Vibration (random): disturbance test,-

Obiject of the test

Verification of compliance under conditions of random vibration.

1)

@

Test procedure in brief

The test comprises exposure to the level of vibration for the time specified. The
equipment under test shall, subsequently, be tested in three mutually
perpendicular axes mounted on a rigid fixture by its normal mounting means.

The equipment under test shall normally be mounted in such a way that the
gravity vector points in the same direction as it would do in normal use. Where,
based on the metering principle the effect of gravitational force can be assumed
negligible the equipment under test may be mounted in any position.

Example: a diaphragm gas meter always has to be tested in an upright position,
for each direction in which the meter has to be tested.

During the test the instrument is not required to be powered up (switched on).
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Total frequency range 10 Hz — 150 Hz
Total RMS level 7m-s-2

ASD level 10 Hz — 20 Hz 1 m?s3

ASD level 20 Hz — 150 Hz —3 dB/octave
Number of axes 3

Duration per axis 2 minutes

Table 6.

(2) Mechanical shock: disturbance test,-

Obiject of the test

Verification of compliance under conditions of mechanical shocks.

(1)

O]

Test procedure in brief

The equipment under test, placed in its normal position of use on a rigid surface,
is tilted towards one bottom edge and is then allowed to fall freely onto the test
surface.

The height of fall is the distance between the opposite edge and the test surface.

However, the angle made by the bottom and the test surface shall not exceed 30°.
During the test the instrument is not powered up.

Height of fall

50 mm

Number of falls (on each
bottom edge)

1

6. Performance tests (electrical, general),-

(1) Radio frequency immunity tests,-

Table 7.

(i) Radiated, radio frequency, electromagnetic fields: disturbance test,-

Obiject of the test

Verification of compliance of the equipment under test while being exposed to
radio frequency electromagnetic fields.

1)

@)

Test procedure in brief

The equipment under test is exposed to electromagnetic fields having the required
field strength level specified and the field uniformity as defined in the reference
standard.

The equipment under test shall be exposed to the modulated wave field. The
frequency sweep shall be performed only pausing to adjust the radio frequency
signal level or to switch radio frequency-generators, amplifiers and antennas if
necessary. Where the frequency range is swept incrementally, the step size shall
not exceed 1 % of the preceding frequency value.

The dwell time of the amplitude modulated carrier at each frequency shall not be
less than the time necessary for the equipment under test to be exercised and to
respond, but shall in no case be less than 0.5 s. The expected most critical
frequencies (e.g. clock frequencies) shall be analyzed separately .

Frequency range

80 MHz — 3 GHz @ @
26 MHz - 3 GHz @

Field strength

10 V/im

Modulation

80 % AM, 1 kHz, sine wave

Notes

@ Usually, these sensitive frequencies can be expected to be the frequencies
emitted by the equipment under test.

@This test only specifies test levels above 80 MHz.

For frequencies in the lower range the test methods for conducted radio frequency
disturbances are preferred (see clause (ii) of sub-paragraph (1) of paragraph 6 of
Annexure A).

© For equipment under test lacking any cabling as is needed for applying the test
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specified in clause (ii) of sub-paragraph (1) of paragraph 6 of Annexure A, the
lower frequency limit for this test (see clause (i) of sub-paragraph (1) of paragraph
6) shall be 26 MHz (In all other cases both clause (i) and clause (ii) of sub-
paragraph (1) of paragraph 6 of Annexure A shall apply).

@ For the frequency range 26 MHz — 80 MHz, the testing laboratory can either
carry out the test according to clause (i) of sub-paragraph (1) of paragraph 6 of
Annexure A or according to clause (ii) thereof.
But in the event of a dispute, the results according to clause (ii) of sub-paragraph
(1) of paragraph 6 of Annexure A shall prevail.

Table 8.

(ii) Conducted radio-frequency fields: influence test,-

Obiject of the test

Verification of compliance of the equipment under test while being exposed to
radio frequency electromagnetic fields

Q)

)

Test procedure in brief

Radio frequency electro-magnetic current, simulating the influence of electro-
magnetic fields shall be coupled or injected into the power ports and input/ output
ports of the equipment under test using coupling/decoupling devices.

The performance of the test equipment consisting of a radio frequency generator,
(de-)coupling devices, attenuators, etc. shall be verified.

radio frequency amplitude (50 | 10 V (e.m.f.)

Q)

Frequency range 0.15-80 MHz

Modulation 80 % AM, 1 kHz, sine wave

Notes @ This test is not applicable for when the equipment under test has no mains

power supply or other copper wired input/output port.

@ If the equipment under test comprises several devices, the tests shall be
performed at each extremity of the cable if both devices are part of the equipment
under test.

® For the frequency range 26 MHz — 80 MHz, the testing laboratory can either
carry out the test in accordance with clause (ii) of sub-paragraph (1) of paragraph
6 of Annexure A or clause (i) thereof.

But in the event of a dispute, the results in accordance with clause (ii) of sub-
paragraph (1) of paragraph 6 of Annexure A shall prevail.

Table 9.

(2) Electrostatic discharge: disturbance test,-

Object of the test Verification of compliance in case of direct exposure to discharging of
electrostatic charged objects or persons on the equipment under test of such
discharges in the neighborhood of the equipment under test.

) (@)

Test procedure in brief

An electro static discharge generator shall be used and the test setup shall comply
with the dimensions, materials used and conditions as specified in this standard.

Before starting the tests, the performance of the generator shall be verified.

At each pre-selected discharge location on the equipment under test at least 10
discharges shall be applied. The time interval between successive discharges shall
be at least 1 second. For equipment under tests not equipped with a ground
terminal, the equipment under test shall be fully discharged between the
discharges applied using the electro static discharge generator.

Contact discharge is the preferred test method. As Air discharges are less
reproducible, these shall be used only where contact discharge cannot be applied.

Direct application:

In the contact discharge mode to be carried out on conductive surfaces, the
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electrode shall be in contact with the equipment under test.

In the air discharge mode on insulated surfaces, the electrode shall be brought in
contact with the equipment under test and the discharge occurs by spark.

Indirect application:

The discharges are applied in the contact mode to coupling planes mounted in the
vicinity of the equipment under test.

Test voltage

6 kV
8 kv

Contact discharge ®
Air discharge )

Notes (™ Contact discharges shall be applied on conductive surfaces.
Air discharges shall be applied on non-conductive surfaces.
Table 10.
(3) Bursts (transients) on signal, data and control lines: disturbance test,-
Object of the test Verification of compliance of the equipment under test to conditions where
electrical bursts are superimposed on input/output and communication ports.
1) (2)

Test procedure in brief

A burst generator shall be used The characteristics of the generator shall be
verified before connecting the equipment under test. The test comprises the
exposure to bursts of voltage spikes for which the repetition frequency of the
impulses and peak values of the output voltage on 50 Q and 1,000 Q load.

The characteristics of the generator shall be verified before connecting the
equipment under test.

Both positive and negative polarity of the bursts shall be applied.

The duration of the test shall not be less than 1 minute for each amplitude and
polarity.

For the coupling of the bursts into the input/ output and communication lines, a
capacitive coupling clamp as defined in the standard shall be used.

The test pulses shall be continuously applied during the measuring time.

Test voltage

Amplitude (peak value) 1kV
5 kHz

Repetition rate

Table 11.

(4) Surges on signal, data and control lines: disturbance test,-

Object of the test Verification of compliance during conditions where electrical surges are
superimposed on input/ output and communication ports.
) (@)

Test procedure in brief

A surge generator shall be used. The characteristics of the generator shall be
verified before connecting the equipment under test. The test comprises 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 as specified here.

At least 3 positive and 3 negative surges shall be applied. The applicable injection
network depends on the kind of wiring the surge is coupled into as specified here.

The test pulses shall be continuously applied during the measuring time.

Test voltage

Unsymmetrical lines Line to line: 0.5 kV Line to ground: 1.0 kV

Symmetrical lines Line to line: NA Line to ground: 1.0 kV

Shielded input/ output and | Line to line: NA Line to ground: 0.5 kV

communication lines

7.

Performance tests (electrical, mains power),-
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Table 12.
(1) DC mains voltage variation: influence test,-
Obiject of the test Verification of compliance during conditions of DC mains network changes
between upper and lower limit.
@) )
Test procedure in brief The test comprises exposure to the specified power supply condition for a period

sufficient for achieving temperature stability and subsequently performing the
required measurements.

Test severity The upper limit is the DC level at which the equipment under test is claimed and
proven to have been manufactured to automatically detect high-level conditions.

The lower limit is the DC level at which the equipment under test is claimed and
proven to have been manufactured to automatically detect low-level conditions.

The instrument shall comply with the specified maximum permissible error at
supply voltage levels between the two levels

Table 13.

(2) AC mains voltage variation: influence test,-

Object of the test Verification of compliance during conditions of AC mains network voltage
changes between upper and lower limit.

1) )

Test procedure in brief The test comprises exposure to the specified power condition for a period
sufficient for achieving temperature stability and for performing the required
measurements.

Mains voltage @ upper limit Unom + 10 %
lower limit Unom — 15 %

Notes @ In the case of three-phase power supply, the voltage variation shall apply for
each phase successively.
@ The values of U are those marked on the measuring instrument. In case a range
is specified, the “-” relates to the lowest value and the “+” to the highest value of
the range.

Table 14.
(3) AC mains voltage dips and short interruptions: disturbance test,-
Obiject of the test Verification of compliance during conditions of short time mains voltage reductions.
() )
Test procedure in brief A test generator is to be used which is suitable to reduce the amplitude of the AC

mains voltage for the required period of time.

The performance of the test generator shall be verified before connecting the
equipment under test.

The mains voltage reduction tests shall be repeated 10 times with intervals of at least
10 seconds between the tests.

The test pulses shall be continuously applied during the measuring time.

Test &2 test a test b test ¢ test d test e unit
Voltage reduction Reduction 0 0 40 70 80 %

to

Duration 0.5 1 10/120 25/30 @ | 250/300W cycles
Notes @ These values are for 50 Hz / 60 Hz, respectively.

@ Al 5 tests (a, b, ¢, d and e) shall be complied; it is possible that any of the tests fail
while the other tests pass.

Table 15.

(4) Voltage dips, short interruptions and voltage variations on DC mains power disturbance test, -

Obiject of the test | Verification of compliance during conditions of DC mains voltage dips,
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variations and short time reductions.

(1)

O]

Test procedure in brief

A test generator shall be used.

Before starting the tests, the performance characteristics of the generator shall
be verified.

The equipment under test shall be exposed to voltage dips and short
interruptions for each of the selected combinations of amplitude and duration,
using a sequence of three dips/interruptions and intervals of at least 10 seconds
between each test event.

The most common operating modes of the equipment under test shall be tested
three times at 10 second intervals for each of the specified voltage variations.

If the equipment under test is an integrating instrument, the test pulses shall be
continuously applied during the measuring time.

Test severity level The following levels shall be Unit
applied:
Voltage Amplitude 40 and 70 % of the rated voltage
dips Duration® 10; 30; 100 ms
Short Test High impedance and/or low
interruptions condition impedance
@ Amplitude 0 % of the rated voltage
Duration™) 1;3;10 ms
Voltage Amplitude 85 and 120 % of the rated voltage
variations Duration® 0.1;0.3;1;3; 10 s
Notes @AIl intervals are to be tested

Table 16.

(5) Bursts (transients) on AC and DC mains: disturbance test,-

Obiject of the test

Verification of compliance during conditions where electrical bursts are
superimposed on the mains voltage.

(1)

()

Test procedure in brief

A burst generator shall be used.

The characteristics of the generator shall be verified before connecting the
equipment under test.

The test comprises exposure to bursts of voltage spikes for which the repetition
frequency of the impulses and peak values of the output voltage on 50 Q and 1
000 Q loads.

Both positive and negative polarity of the bursts shall be applied.

The duration of the test shall not be less than 1 minute for each amplitude and
polarity. The injection network on the mains shall contain blocking filters to
prevent the burst energy from being dissipated in the mains.

The test pulses shall be continuously applied during the measuring time.

Amplitude (peak value)

2kv

Repetition rate

5 kHz

Table 17.

(6) Surges on AC and DC mains:

disturbance test, -

Obiject of the test

Verification of compliance during conditions where electrical surges are
superimposed on the mains voltage.

(1)

@)

Test procedure in brief

A surge generator shall be used.

The characteristics of the generator shall be verified before connecting the
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equipment under test.

The test comprises exposure to electrical surges for which the rise time, pulse
width, peak values of the output voltage/current on high/low impedance load and
the minimum time interval between two successive pulses.

At least 3 positive and 3 negative surges shall be applied.

On AC mains supply lines, surges shall be synchronous with the AC supply
frequency and shall be repeated such that injection of surges on all the 4 phase
shifts with 0°, 90°, 180° and 270° with the mains frequency is covered.

The injection network circuitry depends on the applicable conductors the surge is
coupled.

The test pulses shall be continuously applied during the measuring time.

Test voltage

Line to line: 1.0 kV ‘ Line to ground: 2.0 kV

Table 18.

(7) Ripple on DC mains power,-

Object of the test

Verification of compliance during conditions where electrical surges are
superimposed on the mains voltage.

@)

)

Test procedure in brief

A test generator shall be used. Before starting the tests, the performance of the
generator shall be verified.

The test comprises subjecting the equipment under test to ripple voltages such
as those generated by traditional rectifier systems or auxiliary service battery
chargers overlaying on DC power supply sources. The frequency of the ripple
voltage is the applicable power frequency or its multiple (2, 3 or 6), dependent
on the rectifier system used for the mains. The waveform of the ripple, at the
output of the test generator, has a sinusoid linear character.

The test shall be applied for at least 10 minute or for the time period necessary
to allow a complete verification of the equipment under test’s operating
performance.

Percentage of the
nominal DC voltage

2

Notes

@ The test levels are a peak-to-peak voltage expressed as a percentage of the
nominal DC voltage.

@ This test does not apply to instruments connected to battery charger systems
incorporating switch mode converters.

8. Performance test (battery powered instrument),-

Table 19.

A.8 Low voltage of internal battery (not connected to the mains power): influence test,-

Obiject of the test

Verification of compliance during low battery voltage conditions.

1)

@)

Test procedure in brief

The test comprises exposure of the equipment under test to the specific low
battery level condition during a period sufficient for achieving temperature
stability and for performing the required measurements. The maximum internal
impedance of the battery and the minimum battery supply voltage level (Upmin)
are to be specified by the manufacturer of the instrument.

In case of simulating the battery by using an alternative power supply source
such as in bench testing, the internal impedance of the specified type of battery
shall also be simulated.

The alternative power supply shall be capable of delivering sufficient current at
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the applicable supply voltage.

The test sequence is as follows,-

Let the power supply stabilise at a voltage as defined within the rated operating
conditions and apply the measurement or loading condition.

Record,-

(a) the data defining the actual measurement conditions including date, time and
environmental conditions,

(b) the actual power supply voltage.

Perform measurements and record the errors and other relevant performance
parameters.

(1) Verify compliance with the requirements

(1) Repeat the above procedure with actual supply voltage at Upmin and again at
0.9 mein .

(1) Verify compliance with the requirements.

The maximum internal impedance of the battery is to be specified by the
manufacturer of the instrument.

Lower limit of the The lowest voltage at which the instrument functions properly according to the
voltage specifications.
Number of cycles At least one test cycle for each functional mode.

Annexure B: Flow disturbance tests
(Mandatory)
1. General,-

(1) The test specified in this Annexure shall be carried out with air at atmospheric pressure, at flow rates of 0.25
Qmax, 0.4 Qmax and Qmax. Alternatively, the test shall be performed with a suitable gas at a pressure within the
pressure range of the gas meter.

(2) If the design of the type of the gas meter is similar for all pipe sizes, it is sufficient to perform the full set of tests
on the one size which is considered as worst case situation for the meter family.

Tests are also to be performed on other sizes if considered necessary.
2. Mild flow disturbances,-

(1) Flow disturbance tests shall be executed using each of the applicable piping configurations as specified in
Table B.1, mounted upstream of the meter, whereby the meter is installed according to the manufacturer's
mounting specifications.

(2) The test conditions e, f and g in Table B.1 do not apply to gas meters that are intended to be used in residential
areas. All other test conditions in Table B.1 apply regardless of the environment (both residential and non-
residential).

(3) During each of the tests mentioned in sub-paragraph (1) of paragraph 2 of annexure B, the shift of the error
curve of the gas meter shall comply with the requirement as specified in clause (iii) of sub-paragraph (13) of
paragraph 4.

A flow conditioner according to the manufacturer's specifications may be used to meet the requirements. In such a
case the flow conditioner shall be specified in the model approval certificate.

(4) If a specific minimum length of straight upstream piping Lmin is necessary to meet the requirement as specified
in sub-paragraph (3) of paragraph 2 of annexure B, this Lmin shall be applied during the tests and its value shall be
specified in the model approval certificate.

(5) For ultrasonic gas meters the requirements as specified in clause (iii) of sub-paragraph (13) of paragraph 4
shall be met as well when adding an extra 10 D straight pipe length to the minimum length of straight upstream
piping Lmin for each test as specified in sub-paragraph (1) of paragraph 2 of annexure B.
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3. Severe flow disturbances,-
(1) For severe disturbance tests the piping configurations (c) and (d) as specified in Table B.1 shall be used with

an addition of a half pipe area plate, shown as + in Table B.1 installed upstream after the first bend of the
applicable test piping configuration and with the half-moon opening toward the outside radius of this first bend.

(2) The provisions of sub-paragraph (2), (3), (4) and (5) of paragraph 2 of Annexure B apply accordingly.
Table B.1.

Piping configurations for flow disturbance

Test 2 %
Piping configurations Test conditions Remarks % 2 gl =
S[S|E| S
1) (&3] (©) (4) ®)16) (@) (@)
approx. 80 D
i x | x | x
= "‘&—@ straight line
Reference
@) conditions approx. 10 D
straight line
(see Note)
(b) A single 90° bend radius elbow: 1.5 D
Double out-of- rotating right;
(c)
plane bend radius elbows: 1.5 D
Double out-of- rotating left;
(d)
plane bend radius elbows:1.5 D
one step difference
(e) Expander of the pipe diameter
is applied
angle of
f - _ﬂ Reducer expansion/reduction
= part: < 15°
S50 Diameter step on
approx. +3 %
9 : the upstream
and -3 %
flange
image shows first
I Half pipe area bend in piping and
+
plate mounting of half-
moon plate.
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Note: Any turbine meter will need to be equipped with a flow director (straightener and nose cone) in the upstream
part. For this reason the influence of extending the upstream part with a straight line beyond the 10 D value
will be negligible.

Annexure C: Overview of requirements and applicable tests for different metering principles
(Mandatory)
1. General,-

This Annexure specifies the requirements and applicable tests required for a number of different metering principles.

Requirements apply to all metering principles. The necessity of performing the related tests depends on the sensitivity
of such physical metering principle to the phenomenon as specified in the requirement.

Omission of a test shall only be done if there is an independent, internationally accepted and published evidence of
insensitivity of the metering principle to the phenomenon.

For those metering principles not listed in the table, the applicability of each test shall be determined. In Table C.1 the
diaphragm gas meter, the Temperature Compensated (TC) diaphragm gas meter, the rotary piston gas meter and the
turbine gas meter are considered as mechanical meters.

If electronics, software or ancillary devices or a combination of both are added to these mechanical meters, the tests
on electronics, software or ancillary devices shall also apply.

Table C.1. Overview of requirements and applicable evaluation tests for the different metering principles

Evaluation
Topic

Requirement [Test
iclause clause

Diaphragm
Rotary piston
Turbine
Ultrasonic
Coriolis
Thermal mass

\Vortex

(1) 2) (©)] (4) ©) (6) (@) (8) ©) (10)

Sub paragraph
(3) of
paragraph 11 x X X X X x X

Design inspection | Paragraph 5

X
X
X
X
X
X
X

Sub- Clause (i) of
paragraph (3)jsub-paragraph
of paragraph |(6) of

and sub- paragraph 11
paragraph (4)
of paragraph
11

Error

Reproducibility

sub-
paragraph (6)
of paragraph
4

Clause (ii) of
sub-paragraph
(6) of
paragraph 11

Repeatability

sub-
paragraph (7)
of paragraph
4

Clause (iii) of
sub-paragraph
(6) of
paragraph 11

Orientation

Clause (i) of
sub-
paragraph
(13) of

paragraph 4

Clause (iv) of
sub-paragraph
(6) of

paragraph 11
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Flow direction

Clause (ii) of
sub-
paragraph
(13) of
paragraph 4

Clause (v) of
sub-paragraph
(6) of
paragraph 11

\Working pressure

sub-
paragraph (8)
of paragraph
4

Clause (vi) of
sub-paragraph
(6) of
paragraph 11

Temperature

sub-
paragraph (9)
of paragraph
4

Clause (vii) of
sub-paragraph
(6) of
paragraph 11

Flow disturbance

Clause (iii)
of sub-
paragraph
(13) of
paragraph 4

Clause (viii)
of sub-
paragraph (6)
of paragraph
11

Durability

sub-
paragraph
(10) of
paragraph 4

Clause (ix) of
sub-paragraph
(6) of
paragraph 11

if
applicable

if
applicable

Drive shaft test

(torque)

Clause (iv)
of sub-
paragraph
(13) of
paragraph 4

Clause (x) of
sub-paragraph
(6) of
paragraph 11

if
applicable

if
applicable

Overload flow test

sub-
paragraph
(11) of
paragraph 4

Clause (xi) of
sub-paragraph
(6) of
paragraph 11

Different gases

(if applicable)

Clause (v) of
sub-
paragraph
(13) of
paragraph 4

Clause (xi) of
sub-paragraph
(6) of
paragraph 11

Vibrations and

shocks

sub-
paragraph
(12) of
paragraph 4

Clause (xiii)
of sub-
paragraph (6)
of paragraph
11

Interchangeable

components

Clause (vi)
of sub-
paragraph
(13) of
paragraph 4

Clause (xiv) of
sub-paragraph
(6) of
paragraph 11

if
applicable

if
applicable

if
lapplicable

Electronics

Clause (vii)
of sub-
paragraph
(13) of
paragraph 4

0+

IAnnexure A

Influences from

Clause (viii)

Clause (xvi) of
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of sub- ub-paragraph
paragraph |(6) of
(13) of  [paragraph 11
paragraph 4
ancillary devices

Annexure D: Model approval of a family of gas meters
(Mandatory)

1. Families of gas meters,-

This Annexure specifies the criteria to be applied by the Director (Legal Metrology) in deciding whether a group of
gas meters can be considered to be from the same family for model approval purposes, for which only selected
samples of meter sizes are to be tested.

2. Definition,-

A family of meters is a group of gas meters of different sizes or different flow rates, in which all the meters shall have
the following characteristics, namely :-

(a) the same manufacturer;

(b) geometric similarity of the parts in contact with the gas;

(c) the same metering principle;

(d) the same accuracy class;

(e) the same temperature range;

(f) the same electronic device for each meter size;

(9) a similar standard of design and component assembly;

(h) the same materials for those components that are critical to the performance of the meter;

(i) the same installation requirements relative to the meter size, e.g. 10 D (pipe diameter) of straight pipe upstream
of the meter and 5 D of straight pipe downstream of the meter.

3. Meter selection,-
For testing the size of a family of gas meters, the following rules shall be followed, namely:-

(a) the Director (Legal Metrology) shall specify the reasons for including and omitting particular meter sizes from
testing;

(b) the smallest meter in any family of meters shall always be tested:;

(c) the meters which have the most extreme operating parameters within a family shall be considered for testing,
e.g. the largest flow rate range, the highest peripheral speed of moving parts, and the like;

(d) if practical, the largest meter in any family of meters shall be tested. Incase, the largest meter is not tested, then
any meter having a Qmax> 2 x Qmax of the largest meter tested shall not be considered part of the family
concerned,;

(e) the durability tests shall be applied to meters where the highest wear is expected;

(f) for meters with no moving parts in the measurement transducer, the smallest size shall be selected for durability
tests;

(g) all performance tests relating to influence quantities shall be carried out on one size from a family of meters;
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(h) the family members underlined in Figure D.1 may be considered as an example for testing

(Note: Each row represents one family, meter 1 being the smallest).
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N
o

=
N
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=
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(e8]
N
o

1 2 3 4 5 6

Figure D.1: Family of meters pyramid

Annexure E: Description of selected validation methods
1. Analysis of documentation and specification and validation of the design (AD),-

(1) Application,-
Basic procedure, applicable during all software validation assessments.

(2) Preconditions for analysis of documentation and specification and validation of the design,-

The procedure is based on the manufacturer’s documentation of the measuring instrument.

The documentation shall include the following, namely:-

(i) 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);

(ii) 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;

(iii) concerning interfaces, the documentation shall include a complete list of commands or signals that the
software is able to interpret and the effect of each command in detail. The way in which the instrument reacts
on undocumented commands shall be described;

(iv) 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;

(v) when the procedure to validate a function of a software program is not clear the onus to develop a test
method shall be placed on the manufacturer. In addition, the services of the programmer shall be made
available to the examiner for the purposes of answering questions.
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A general precondition for examination is the completeness of the documentation and the clear identification
of the equipment under test, i.e. of the software packages that contribute to the metrological functions.

(3) Description,-
The testing laboratory evaluates the functions and features of the measuring instrument using the description
in text and graphical representations and takes a decision regarding compliance of 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.

(4) 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 shall be documented in a section related to
software in a Software Evaluation Report.

(5) Complementary procedures,-

Additional procedures shall be applied, if on examination the documentation cannot provide substantiated
validation results. In most cases “Validating the metrological functions by functional testing” (as specified in
paragraph 2 of annexure E) is a complementary procedure.

2. Validation by functional testing of the metrological functions (VFTM),-

(1) Application,-
To validate the correctness of algorithms for calculating the measurement value from raw data, for linearisation of
a characteristic, compensation of environmental influences, rounding in price calculation, etc.

(2) Preconditions,-

The operating manual, functioning pattern, metrological references and test equipment are essential.

(3) Description,-

Most of the evaluation and test methods are based on reference measurements under various conditions. Their
application is not restricted to a certain technology of the instrument. Although not aimed primarily at validating
the software, the test results can be interpreted as a validation of some parts of the software, in general those that
are metrologically the most important ones. If the tests cover all the metrologically relevant features of the
instrument, the corresponding software parts can be regarded as being validated. In general, no additional software
analysis or test has to be applied to validate the metrological features of the measuring instrument.

(4) Result,-

The correctness of algorithms is valid or invalid. Measurement values under all conditions are within the maximum
permissible error or not.

(5) Complementary procedures,-

The method is normally an enhancement as specified in paragraph 1 of Annexure E. In certain cases it may be
easier or more effective to combine the method with examinations based on the source code (as specified in
paragraph 5 of Annexure E) or by simulating input signals (as specified in paragraph 6 of Annexure E) e.g. for
dynamic measurements.

3. Validation by functional testing of the software functions (VFTSw),-
(1) 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.
(2) Preconditions,-

The operating manual, functioning pattern, metrological references and test equipment are essential.

(3) Description,-
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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.

(4) Result,-

To check software controlled feature under consideration is correct or not correct.

(5) Complementary procedures,-

Some features or functions of a software controlled instrument as described cannot be practically validated. If the
instrument has interfaces, it is in general not possible to detect unauthorised commands only by trying commands
at random. A sender is also needed to generate these commands. For the normal validation level method as
specified in paragraph 1 of Annexure E, including a declaration by the manufacturer, may cover this requirement.
For the extended examination level, a software analysis such as specified in paragraph 4 of Annexure E or
paragraph 5 thereof is necessary.

4. Metrological dataflow analysis (DFA),-

(1) 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 control, including the examination of the software separation.

(2) Preconditions,-

The software documentation, source code, editor, text search program or special tools are required.
Knowledge of programming languages.

(3) Description,-
The aim of this analysis is 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) Result,-
It can be validated whether software separation as specified in paragraph 1 of Annexure E is correct or not correct.

(5) Complementary procedures,-
This method shall be used if software separation is realised and if high conformity or strong protection against
manipulation is necessitated.
5. Code inspection and walk through (CIWT),-

(1) Application,-

Any feature of the software may be validated with this method if enhanced examination intensity is considered
necessary.

(2) Preconditions for Code inspection and walk through,-

The source code, text editor, tools and knowledge of programming languages is necessary.
(3) Description,-

The testing laboratory walks through the source code assignment by assignment, evaluating the respective part of
the code to determine whether the requirements are fulfilled and whether the program functions and features are in
compliance with the documentation.

The testing laboratory may also concentrate on algorithms or functions that have been identified as complex, error-
prone, insufficiently documented, etc. and inspect the respective part of the source code by analysing and
checking.

(4) Result,-

To check if implementation is compatible with the software documentation and in compliance with the
requirements.
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(5) Complementary procedures,-

This is an enhanced method, additional to paragraph 1 of Annexure E and paragraph 4 of the said Annexure.
Normally it is only applied in spot checks.

6. Software module testing (SMT),-

(1) Application,-

Only if a high level of security and protection against fraud is required. This method is to be applied when routines
of a program cannot be examined exclusively on the basis of written information and is appropriate and
economically advantageous in validating dynamic measurement algorithms.

(2) Preconditions,-

Source code, development tools (at least a compiler), functioning environment of the software module under test,
input data set and corresponding correct reference output data set or tools for automation with skills in information
technology, knowledge of programming languages and co-operation with the programmer of the module under test
is required.

(3) Description,-

The software module under test is integrated in a test environment, i.e. a specific test program module that calls the
module under test and provides it with all necessary input data. The test program compares the output data from
the module under test with the expected reference values.

(4) Result,-

To check if measuring algorithm or other tested functions are correct or not.

(5) Complementary procedures,-

This is an enhanced method, additional to paragraph 2 of Annexure E or paragraph 5 of the said Annexure.
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