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ar. &1, 525(37).—ET www, fafaes wrafas sfafe=w, 2009 (2010 1 1) Fi gy 52 Fi STaTT
(2) F @ (M), (F), () () AT () F AT ST ITURT (1) T Tacd AREAT FT TN Fd gu &@fes Amatea=
(@maTe) =, 2011 % {7 Herre 3 & forw, fMefertera e sard g, sraf-

1. (1) = et =1 w@fery ar fEfeer arafasme (@) v wearee =, 2025 2
(2) ¥ SaEsY, 2026 F T o 7 TATET Fivi |

2. fafess wro fasme (|memon) Fem, 2011 (59 =99 wara S 3w #igr 747 8) it sradl Te=t &, 971 X &%
e, FReferee o sta:warfra S srosm, srara:-

“sm X
AT S faetge & forw wigay #ex
SY-ATT %
faters g i T ArFeTFaTy
1. e

5180 GI/2025 (1)
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2.

(1) TE AT FATI A fAaedt & ATforsa® oF-a9 § Fh AATST HISHT HIeXl & THT ATHAGH 6 (oI
ATIfE=T Haeft sfiT qare et AraeTrarat, areror fafeat siv srfdrran e gfeat £ Ay F=ar 2

(2) =g A< RiSea 9 & Fahd I aTer TaaTerd ST AITHY Hiedl 9T AN AT g ST |#1er Az &
AT et w2

(3) =g fafager AiTa® AT+ AT ITFIUT 9T AN gIAT § ST TSeAed qitas araet sa Goega ar warefir
TG & LT UL AITHT FT ATHTT R 1 TETT it [=Aferm a1 i s yeaer Aiga 917 SRy
9T =0 & A< TEl 6 TS g, AT A1 o =7 (AAger T AaeaTwarsli & A&7 H1 Fdl g al 9 AT
2T TeRd T 2

(4) =g TAfFEer sHTS AiTET Hedl 92 @R grar & ST U W2 gfafAfer s & o1t & 997 it gizaw
#Y AT T ITIA &1 T AT AT o7 T Aizea? £ 9 1 Fod-Mhed qra9 F fore sonT /o s
T STFIUT I AN A51 graT gl

(5) =g A= Suswor Yo AfaaemT #i AiRe F3ar g 3T THET 329 AT it Aig@T A * forg
T STATITRIT o STTANT HT TEHAT 751 g

T 9157 -

(1) FATATS: HTOF TOTAT 92 70 S a1er w1t #7 99 e arft ST aredt i & =@ o arei #
FIET Hehl ITH I 2l
fooqor: et gf~F & e Fe T steriwe REe A1 €19 T ARG FiERTe e & 719§
a9l

(2) FEHAT (WTIF FEHAT): ATH TS ATAT % HIT 37T AGT T q%] 6 ATEA A AT JIT & o9 GHATT 00
Aeeam
fooqor 1: "HTOT FEERAT" T ST FIE ATAT A8l ¢ 3T TH HEATHE HTAT {9 Agl (<AT ST 2
HTT &1 T AT TEH Fgl SATAT & S Tg FH AT A T&TF FH2dT gl
fooqur 2: AT9 HEFAT" q58 F AN AT HAAT % (o7 T ohaT ST sfiT |/1q afegEar” as8 &1
STIRT A/TT Fetahar & o T8 fhar Srosm, S 6, greifes, 3T sEamonsi & gated 8

fooqur 3: "ATT HEEwAT" F FAT-FHAT AT T AT F GAT F A FHATT T [FAhedr & T F THAT
srar g o ATt w1 v % forw e g o @ 8

(3) Steri=he: g SAILAR S, Tgel A0 |, HIT TSI ZTT TG T T2 qT TATSAAredi & a1 7= oAt
e Hataa 919 srfAfaraarstt & a7 "&taa deahdl & dr9 q9g TI7hq FdT g oY, AL 940 |, TH
TR | AT THOTTH ITH A o o0 Haer Triid e & o1 o8 STt 7 TR FdT 2
oo 1: Steriehe T A, ST HFeId, TR ST, T Fd AT ST qATITRT GIT SA<h 0T
ST FdT gl T ATHAT |, TEH AT ATEGr & AT Heohd T ANTTCHE T [UITCHT AT AT 2T
qHAT B
fooqur 2: sterfaRe T HTT TOITEAT F THTATSE & a1 Gid 7ai ohar a7 =, S s Todt &
"ET-LTTHA" FgT STTAT &, T & SATHA & TATIH & &1
fooqor 3: 9T, SUE TRTST | YW =T Y st /i forar Srav g

(4) HTiOra HEd wTAt: E@es Aarin, Meaes (Rfes amafasme) g &g =qEs & 9 q9qr a9
TRATSl T STANT FLd U, HATA A EIqarsit i a7 @ TEIaT & a1 UF AT SATF F0i o7
TETT FAT g

(5) wrfersraw wfiwrd wrw Ffe: Bt 1 "2 7w 9 % Haer § 779 qfE w1 97w 7, S G R
AT, T STHLIT AT {1 TOITeAt o forg afaden g o qaa
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feeqor 1: AT ww ‘st s et v “gfe £ FETe” oex F ITANT FFAT STaT 8, S8t ar
F3H | 21 &
feroquy 2: "Treria” orex FT AT "AfErwaw R A A A A F oo 9t G s
fooqur 3: zo Aty % 07 4 % 39-9=7 (4) & @@= (i) § sffasmaw sfiwrd qfeat aTee | SN § o1
Frer Hex F T it g1 wdreror gfFarst & forg Ffeat 4w 4 % 30977 (4) F @< (i) T2 araria 2
(6) =TT =[fe: ATAT T2 ATAT AT § & HIH ATAT HIT HAT T4TN
feroor 1 "wrae At fir sraameon w1 s et Wt e G s, sert-
(i) ST §&fq F3 & forw U g7 6 97 |49 AT §, S a9 gidl § 5 77T 9 6 ATeqHq & 90
T Strar 8, e arft 1€ 7 g # o /1o siRtirdar gl g 91 afw v e ' g T
srar &, o Rafa & 719 e 77 gt 8, $ie a3 T F aredtas /e |/, S futa & /10 e sma
qEl BT & AT
(ii) T3 ATT FT UF ATZATT ATEqra® AT AT T T(0T ST 5 ATeq 190 [OraT qT91 6 TF e T
FTAT ST &, a7 UHT Forfa & |17 fe 19 7851 2
feoqur 2: w79 F{fe v IeaTae FAfe AT TAAT F /T GHHT AT AT ST AR
(7) A9 qEergrrefterar: Jrae fit g raefiear ot & uF g2 % agd 219 9reEan

(8) WTUT [AECATEIAT: HTU =l TASCATAT 9TdT & qgd ATT TTYEATI
faeoqur ¢z RfRder ¥, d@ed Rufodt & agq v & vH© F TR £ TEwreA F A= mro A
AECHTERAT FT AT Sq¥ & ATH F=a (SOD) g1 BT SIraT gl

(9) Tetfia y=maw Rafa: y=mem Rafa &1 710 & e @1 BFar o qrfF /a9 ST a1 /e
Tt FRSITE & SIqaTe 1 7

faroqur ; it af=mee Rafaat sma 9 o ardft ST 2 g sie G ff w9 g & o ae F
saerer Afde wdT 2

(10)szs Rl AT ITHTOT AT AT TN F HTH-TACATET T GedTah w2 AT ATIF TROTHT 6 AT
T o T et e et
feroqur ; Heef Rafaat ardy 72 3w waa ATATS F gt F staae @ AfEy Fwd gl

(11)TEsT |TAT AT THIT TR AT ATATSAT F TIAT o6 QT AT o6 ST 6 & H T JTAT AT

(12)wmae Ft qaegr Fafa: qaa it gz Fofa SEd a9 /mw af@wgr, 969 = s=mas, 999 99"
TUITSAT, FHTT T=Te st siv a9 =19 orfier gid €, 97 oow guarafy § 96 a7 qusy
FECAT T ALY T {IIF LTI B 2l
feoqur 1: wro it UF ord Faet g F¥ odT F UF He F Hael H UF qgqd it ad g

feoqor 2: T fOFW #, TH a@goT w1 ATtHa w3 F o wd-wedt wr i e afegarn
fRufa" srfvrsrfRe =1 ST=reT foFaT Strar )

(13)wTae #T qaEcaTasar #r fRafa: " it ag Rufa, Saw @fss w0, y=ree, s oot aar
THTH IT HHTT €3N T2 T 0l TTAFiadT e gt 2l

feroquT 1 STERT-STERT ATOS TOTTOrT STElRT-3TeRT /IO TTRITS T STTRT H¥ Tl 2|
feoqur 2: fAfAderm & srragrier #aT g% afiafia s sufafda fafaat & s
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(14)THTT SATHIET: THTL GATHA XA1E T FHIET 6 AT T ATHERAT &1 0T T ATTF ITHI0T H7 T
AFLTHATA FT ATITAT FHLAT g T orereh TROTHETET TR SATHIET THTOMTS ST 361 ST 2

(15)9&TT (Tet) qeATH: AT ITFRLUT & TF TgaTd T Fae (Fed) F TF A7 dfdF 941 98 Aqeadr
AT SRt fSraeh aiorrHEas T geaisd Xare a1 e SHIrT 7 241 9T 8 8l
fooqoft: faferss srafas § "Ged" &7 TIRT "TE" % g6 o7 # AT S1aT § 97 =9 9w iy gt
H Faer "TRTC" T AT AT T )

(16)¥TIT ITHIUT FHT TATIA: FAETAT FeATHT THAT (THT TodTad & srarar) e afomaeasy
AT e SR STTaT 8 A7 Jearae THorT ST AT A g, 47 2

(17)atfRe g iaw o1 wree S|H gedtelt &1 au9a-qiad a1 [#ie grar g, s+ & et gie o
AT FISE F ATIGST & qedAl § afiadd, a1 s afafafet s fgreimea freraarst #v yartaa
FT AHAT B

(18)reeruTithe: I (W=STEOT AT Y90 FTHHT) FIT 22T &7 Uierce e fafee (AT ymm) g
Fergor, fSrEaT 3297 aAtasga AR § ATHFHET T (GUET g 3T T8H 22T & RHEw 1 STTREAm &t
T T I T TATAT FA H TAH T 6 32T H ST IT TAFS I+ gedTeA ATHS 8, FATd ST
TTHTIOTRAT |Tfad FeAT|

(19)Fiwe: et TEaSt & § | o & I A7 918 § Fohd 1 (e 3T ATTH I 6l f6q SAais A<+
F= F T 3w
fooqor 1: qea €9 ¥, Fiee T A9 IUFU § [{gT I7 IHF ATeqT F TATRd el & Aaifegd
TfEde T 9RO 2l

foroqur 2: afvamar & 7 fFeawd fAeferar g fF "wiee" UF dearens 71 g o AT ar 9 i T § 4w
TqTIET I % &7 H =76 FFa7 14T 21

fooqor 3: =f% yrfora W AT FT ITENT AEi AT STaT 8, 91 Wiee TEaSt F I 97 SEE 91
el Teohd 3T T & qgel Tay fRufaat § sfad weha & 1= &7 3fa< 2

(20)atra e Ffe: AT IUFHT T Afe, Ha o Fafaat & qga Featha fir v g

(21)ATIT qeas®: AAAT STAATRIT FT qeaqs (FAHTT HIAT aTe Toaei =9 STHLT)| U TTawiT i HeT,
TEATH 3T T Tiaefier g1 Fhar & ¥ o= Ifas i & fore o= g7 91 g1 I8 TS dedh
ot g, ST A2 de § qiasT i 7 deas g g, Sreeht Tg=, FEAHaT S €09 q1d 2 gl

(22)FFa8 e FFE: a8 FFge AT fhet fafore Igea & forw 981 a=man o 8, At e aiweas < g
HTI-A1A H1F & o7 Aqaiard AT ST JhaT g1 JTHT=a: I8 ey UH Arqeie feeq o7 sramia
2raT g o faferg syt # forg atteaw #r e Fe e f_earted w i sufy @

(23)T AT TATIT: T 3T TEIS AT (AT UHT AR ST SAGATRA, TG, T, A7 T I
TEAT F AT 9T T AT 37 qohedT ) F Fraern= g g2 & fBfore =few s % oo G
AEFLTFATE I BT T 2| AT ATHA H Haferq smaegaare =« fafader £ g

(24)3ATST TiTET AeTTha HT TErwar: dad Rafaat uw geaitra stariaa i yaeoi= fErermam

fooqor © WegiEwa & forg y , 9eer aA F UF e TR @i A7 SeE @ie” s 2% #igET
saaret § ¥ yeaw & forw fiew s @ed By F fi= siaw 1 amw Gee (SDD) & womT A
AELTHAT BT & ST THT THAT T | ATT AT FT TS A== g1 71T T JF1 & § T T4 37
FI¥ o AT A=t o o SU-90 @ % 1(2) 7 99T S| 39T &l T3 &9 F T AT % forw o=y
4 % 39977 (4) F @< (i) F qEd aATert & Fiaw 2 § y % forg #a 71+ ¥ ofa< & 7 o= &
CIEERERIEc Il
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(25)3iea e foree: fafsrer Afga™ Tl arer U g1 Ta1< & AT & FHA7 & TUET Y T2 qfe foOree wrai &7
AR ATe| TROm sfEa” /19, atraferd 779 €97 9% e 9war #1 g9F g, S AW F U
g o2 AT U 7T § e F e @)

fooqor « = fafAder &, afvort "HTea” AT #T " AT AT AT F A7 forw ameferg g, o9,
THTH IO T I | T AT FT JTET (AT I 2279 it Rt § foram srar )1

(26)HETIF Sei1: a8 T A1,
(i) ToRefT T SUHTOT § SR AT AT IHE [T AT ST 7 qia & off H=1fera g1 @ §; 37
(ii) Foreft St Femater & o S & ¢4 a3 & fastet o 9 Je09 g

(27)FF-31T T wrAfaE G arqia it satata § T S & fEaferg #wrt & ofr y&= #3 F
T S=<h et (ST WA ST Al I8 Fe 6 ()|

(28)3teTTehT HHTHIU: U WAL o AATST & (oT0 STLTToH ORI T THYg, ST I SEGHE ST Al AIE? qrdT
AqTT # gRafda war gl

(29)STT= Ffr4T: ATIH ITHIOT H TR T TS AT ST Hgea o1 YT T TdqT T T IT I FLATS LA
H F&IH FATAT Bl
feoqur ;" FEAT" FT AT AT STHLT (FHFETE Tohe, Eqfeh Fehel, ATT TRAT T TrepermH, i)
grer feft ot ot wfafrar & 2

(30)F T T TRT FTEAALT Tl AT IT ATIAT FIAT: AT & & HI FIA TR grea?, S o T-riores
g, ST 78 &7 | FITw e #37 I e o2 T giar g, ST 8T qRe F F9rrsi /74 471 e
FIA T FICFALLT ATIEEST § TIEd STH F2 0 & H7dT H qe77 i< JTiaa FHeav gl

(31)Ffe frce: TATIOT AT ATHF & Ha9 |, THET o1 § Fohd il 9 (e & d1 & (A<, Tath TFH AT TH
T fers woTe ATET0 e qiETed Rafaat F fiqe (e gt € oY U Arae AT SR i e
AT e (FATST AT WL T 7 2 qfe fOve & o T 4 % 37-977 (4) F @2 (i)

fereqor ; =1t AT 979 A9 T ITANT AT AT 7T B, qv qfe fA%e & AT T /A F AT T ST
g, AATq, Y22 AT Rafaat & qga dad i aireor & qgor we Rufaat # sfaa g%

(32)3raTet: =9 fafader & waee & forw, "sarer” &7 arey foerge, a7 i T 7 2

(33)FTIHHAL, T2T T ATIGST il THFAT: Tg ATATHA [ FTAFHAT, T2T T ATIGST H I ITTNT, T,
AT, AEFTT T TELETE & ST &l SAATHd JT AFUTErd THade qgl (AT T3T 2|

(34)ATz= AT Ae-a#H: AT % T F T FAA | AISHT F ST

(35)wizaT HieT: a8 ITFHI ST Afe HAT F Hq¥ 9T ¥ AT i AT FT Q@A T & o7 UH
frerftex (Frega, sifteerer, sfe) =1 aroar 81

(36)THAT ATIHTA Fergasfierar: arforfsas ATT § SIHT STHTST FHAT qTIHTT i H97 F 3« 779 f9ear
(Fas Rafaai o2 yTa "igE? gedi & arve)|

feroqor ; TIAT AT SeEaeiear F S igd AiTET sterwd § FAE AT S g1 geatanT & R,
TR T F=arsti & FT0T i arelt siEd At fawe & g7 97 v Sar [Rgiia i S 2l

(37)wgcaqut 1w =9 fafager # [Afdy gor @ afes 9 (7 4 % 37-027 (4) F1 82 (i)

feoqur : fafTer § @fEe frar s o @ @& Fefofae S wgat 981 €, 99 & 3 T 4 % 39-00
(4) % =@ (i) ¥ areaioa goa & fe &f, Q-
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(i) AT ITFIIT AT THHT ST GG § 3T 0 AT U AT AT GTLEL Fqa " w00 (S &g
FFIRT & AT BFeTS) F 3T g AT A

(ii) TRt off |1 T e i STE AT T g9 ATl T,

(i) &rforeR ST "oha § erfore foeard €, g Ao iy w9 # saver, are v v 98t B e
qHAT €,

(iv) |TT Tory & forerqret i S 39 aTer &1 S 9y oy # w4 T arer asf S g 3w S
F forw oot wisfiw € e fafacer == fsrarst & wsfa 1 fAfde 7 96 2

(38)fara = 3iw qfaff orsa:
AC (=) - Tt ST
DC(STH) - g ey
EM(ETw) - [EESEEEIR]
EMC(Euwe) - [EESSEEIRER LR
e.m.f.(TTATE.) - ERCEIREICE]
ESD(EU#El) - ferefamga fAate
EUT(EZE) - T ST
From(THarr) - FreTer R
M(TH) - GER R TECSEY
MPE(T#aftg) - srferehae =T =t
RF(aU®) - KGRI v A
RHERT=) - HTARr ArEaT
RHref(3MT=w) - Tl TTYeT Aradr
SD(THY) - T e
SDD(THETET) - EGREIRICEAEEED
STS(TaduH) - THAT AT Haaaeferar
t(&) - T F I AT JTTHTT
t1(ET1) - 3 af=Te araeT
to(E12) - Fg TRATAT I
tr(ETar) - T qrIHE
tref(ETem) - T F ST R I
A t(AZFT) - Tt §2T 97 T 3T ITHI & = qIIHIT AL FHT TRHATT
te(Er) - TR T F forw v fAfader # fAfde maw waiaoie armme
th(E¥err) - TeRTE TLreor o forw ze fafader # Ay srfdmaw aatawofi arawm=
Unom(Zatw) - FTHHT T Frodst
Voom(&Hatw) - ATHATT | Al

y - ez HfEr sie "=t f=3fyr 3 = st = sl
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3. AT FT THIEAI- FATS & TG 6 Fig@T F AT * oo g £ 6, o ateay fex w yafda G
ST €, TAT ZT IIA9a (%) A=A g1 929 gigaw (M) &1 929 & g Raiia 97 % sfoea
FIHTT g % &9 § =7k a7 sirar 21 = e am aefrwor aisa<- g aiga vy 1 gordar €

g — 1y

A = = 100%0

11
STEl, Mo T FT T FAAT g AT mq THA FT SATTH FTH 2

4. BAIATSTR MF9TFATY.-
(1) T AT
(i) gas fRufaat -
(F) Tfearer 7 qraET: 20 °C & 27 °C
o) T Araar: 30% & 70%
) a‘rg‘q-s’aﬁ'zraarrar 86 kPa & 106 kPa
) UTEE ATeasT: ATHATT B AT 28 A1, Vinom AT Unom
T) UTAY ST ATHAT AT, Foom
(F) TR FFE FBafa: 0° £ 0.1° ¥ &%
fooqur . gors 9w F I, tr 30T RHrer TR HHT0 & iqT T £2 °F. 3T
+10% & Tt o A8l g
(i) TETET YA IS —
(F) AC AT Freest 30, ofE Taveerd ST Aleest AU 0% % FHT (0.5 ATZHA), 0%
T FHT (1 7), 70% T FHT (25/30(1) =%), 0% o FAT (250/300(1) 7);
) AC T 9T & (&1T0r): AT 1 FHdT, e a2 5 harges;
) farfere o Ye=-fRgft o, e et &1 26 TS - 2 fmeest, 10 A/,
o) HATTerd L AT-hgeT & 0.15 #¥TTeest - 80(2) Amgest, 10 & (e.m.f.);
T) TAFE T [SFATS - TAeT ATIANT: 6 FelT TF T [SeATS;
=) TAFLIES oo [SEATS - AT ATIANRT: 8 FefT T ATy FowaTsy, v

) =TT araETT (I ferfur fafaa): -20 Rt afea=s & 50 =3t afeazw a7 Age=
(faferw wrfas) g ffde st

feoqor 1 = T FwHer: 50 gast / 60 g F fory AT EAT §
feoqur 2: 26 FMTEES aF TLEAT & AqAT g AT % (0 IT-AW & % 937 3 F IT-97

(5) ¥ @< (iv) T 3

(
(
(
(

(
(
(
(
(
(

(2) Fratha y=ma Rafaat: a9 ST &1 =0 Y Twre s [ G s & s Jier,
srefere qearas & oo srfermay e gfeat & afdes 7 2, S & w4 F swdw (4) ¥ @w (i) '
afearioa o o g, 59 s et sy=raw Rafaai & y=rtaa BT Srar g, steid:-

(i) Tferer &1 ar9wT: 10 °C 7 30 °C ();

(ii) FTET 3MEAT: 85% T I HAAA AR,

(iii) aTIHEAT ZaT4: 86 kPa & 106 kPa;

(iv) 9TaT FTedsT; §e AT &FE Fqrees #T -15% & +10%;

(v) TTaT R ATHATS AT, From ;
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(Vi) STFTOT T Rt Fq2 Fohash T2 5% AT ATAFHAH TR STgT Hohal o AISE &

(vii) STETST & THA FT ATIHET: 2 °C 7 40 °C @);

(viii) FHAT ST ITHLOT JTIATT L 10 °C O); 3T

(ix) SISt & T A7 g "@ar: Efamtar g [fde (7 5% 39-0wr (1) 3@)1

(1) =g =gaw AT 21 FAfFwtar vs = dar [ & asar g (327 4 F139-027 (6) 39@)!
(2) Tg ~IATH AATST AHAT JTIHTT AT 21 FARATaT w2 st 77 i % forw aroame Sy [fee
T o forg fe &1 s Bt s 8 (3T 4 @1 sa-8T (7)1
(3) 7g =Aaw sia¥ g1 fafamtar uF a7 v Ay #% gwar 21 (3 4 F7139-9=7 (7))

(3) ==+ fafer:

(i) T srae fater st Y Atz & fertwor % foro aa@r amrer dig "= &fy 21

(ii) e TA A fater giraret s aformet § e &9 & {99 gt g, e a9t v S g 1w a9
T U e srater & O (A1 S IF THAT THAE @1 98 T F Q) AT ATIHE GL ITH A T
ST T T &0 ATI 9% ST gral 2l

(iii) ETT ET AT 6T ATAT H TG H FIS[@ AT 0l AT TTFT AT g1 FANT &, T &1 THATT HeFh qal
g R 7 e & AT Srar g1 erael” staw fAfer #, T R w1 g9 ST w29 a3 o 9
ST ATRY T [Tl T A2-SA 1 qared ¥ AT TAT @ 6 978 a7+ G 00 AT % F4a7 ghl

(iv) TTHTeT waT saa Bty i qoer o ot srames@ (3T afas wfea) Bt s& & wesrs
YerFTET (P20s) fafer a7 #rer e fafer & e [Raiiia fho Sta 81 stfesrter waw siaw f&feat & @@
T § Hel AT AT fF sraeTwar gt gl

(4) AfEwaR = FAfeAT: THE eATwd & (70 AT % THL AT AIZET AT % AT T AATST AISHT
HTew & forw srfersraw T e aeamae a7 &= Aere § @y MPE &7 srer g1 9igE? it 9747 & f{u mw
Faae & fiae ATeRaw AT T R AT LT H AT ArFeTFArAr F U "I ATEwT 9w F w0 H
ITART foraT ST A ferer Tom & a¥eror Senrermersti § syt it uhedar & forw, ag srqerar £ It
5 2% ATzAT Sarei ® § Yo, AlTEY &l UF T8 §&q7 & 979 & 37T a1 R (IIL0 & T, 10%
T 12% F Tz Faaa & fia¥, MPE & 0T 12% T4 F A1 9 i o)

(i) TR GedTa & o MPE
T
ER AT & YA MPE wiera § figs< amnlt | siea e EFASE] qARTIHAT
(M) % AT SD % SDD
%
(1 (2 3) 4 (5) (6)
(1) g, 5TE, &1, 919, (972 0.025 x M < 0.4, 99 0.5 x e (3) |0.5 x FerH (3) 0.6 x Fierw (3)
ST, AT MPE = 0.4; =11
MPE = 0.025 x M
(M IRTM <16 T
MPE = 0.4;
=T MPE = 0.025 x M)
(2) Fer gt sETer sfie | 7R 0.02x M < 0.35 0.5 x &feH (3) |0.5 x FfAH (3) |0.6 x FHfAH (3)
e GE]

MPE = 0.35; =71
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MPE =0.02x M

(TR Ifa M < 17.5
GEL

MPE = 0.35;

s=r1r MPE = 0.02 x M)

(ii) T a7 fAdreror % aua MPE

Ty
FeaTI AT AT F 997 MPE
.9, SATST AT AT F THTT MPE wfaera & wiga< 99T (TH)
(1) (2) (3)
(1) (1) 5T, T2, &7k, =reer, sa7¢, | 7fe 0.05xM <0.8 9
qISTqET MPE = 0.8; s=7=1T MPE = 0.05 x M
(2) ) 7% 0.04 xM < 0.7 T
EREEIECIEIC A EEEC] MPE = 0.7; %==TMPE = 0.04 x M

(5) HETFHAT T TILEAT SAALTFATY: AT AT A7 % et 30 70 79 forw Atgay #ex i qfE o\ F 999 +
FIEITT T AT T T G@AT & T & SfEd 32 AISET ATHAT & TAE aredqiasd god & di &7 a7 gl

(6) ITFLU TATALU(T TATAT ATIHIT HAT: (i) Fex T AR @@ qi=meq Jar 20 B afeasa
AizE? qeraar AfF<er &t @1 w47 g

(ii) =FTH T aR=TeAd araETe /T 10 OF. & 30 °F. g1 SF STHIOl i GO aETed araeTe ST
T 2l ST &, AT s AT J19 T4 Tot (6T ST T T g1 ST ATe? He? S+ T aoiid T araqT_ SHam
H a2 &1, a1 U ST A< Haer g=fefa fHam som

(iii) TTRHTAT te & th T TAAT H TF ATTF qrOATE HH7 AR T 37 20w q@aoiy TRETed ardwT T 97

TR TLAT ST ATHIET T AU FAM (AATT IH [AAT TFE F TG e & forw, Bfamtar i [fEe
AT T tc & tn 6 & | STIATAT ST 2)1

(7) FHAT ATIHTT HHT:
(i) FrfHwTar e staTst At e & forw arasTe Jar [Afee @ S forg diex &1 39T T ST 2

(i) STk STATST % oI =Aa® TAT AT H|T 2 °C. 7 40 °C. ERMT TIET HHT 9% 21 U Al GiET 7T
Tt Tl FohaT SO 19 STt & FH &1 Q99T SIS o 9T SAT 7 SAT8 g7 S0 a1 Uah ITYh (e qa9T
gefeta BT sToem

(iii) FarfAmTaT fex o 997 & = srfdraw s e siay Afee Far S om ad ateay [y T
ST TR AIZHT {2 7 F F7 10 °C. & qTIHE Jd T &9 § @ § 9% gR|

(iv) STTerha® TR ATIHTT A< T2 g1 S 9% &ils AieE? 71T T40q qgl a7 7 9haT g 5T Hie? i 999 &
A= ATIHT 7 &2 =6 A< & AT siae & TfaF g1 Srar &, a7 U 9 e daer Tafdfa B srom)

(v) T ITHIIT THA FT TTTHTT TTOH H TEH Tl @, qT TATAT THAT F HISHT AT 1T A T Tged T AT THHEX
T ITANT Fh A FT ATTHE FLAA T & FHIE FTA A7 T2 AT R
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5. TEFATHT SA@LAHRATY .- (1) FATST T FATH AIZHT AT TAATY AT FHA TRATAAAT 5 FILT, AT o6 TH
F foro arforfSas =1 & Ageayl Atz arft Har (F90 F 79 6% AigEw) &1 ST G s, S o
fAaTaT s i faete % forw aizew diex & wiee &1 sTqaied o fEfss = Yol 9% 3Tt &y S
o festreer Ty o ofiest & form, wiger e afieror % forg &0 & F0  siorih weqa By St =fRw) s
A AL IL T I 8 S —

OEEREICEEIPER KT

(ii) STHTOT FHT TATH TLEAT FZA o ToIT IThT T AT § FTR FHFAT BT (S T2 AT, Fre FATS M faerg);
LRI

(iii) wfadwefier € i smadie 9 Tor & e &= & sw s 81 Bfemtar die F frw s s foe F e
Y AR Atz HAT i Afd w0, s O 4 % 309w (4) F 9@ (i) § RSy wgaaw Jarst F s g1

(2) STFHTUT I SAATST T FAF: HISHT KT ATT ST AT FATST AT ST 6 AT 6T ATATT &7 37 STATS FT 797 €7
Y F GZATET T AT A IqAT FAT 7247 T fa@rs a7 AT vl

(3) =ATH THAT AR AT H TI<F ~AqH THF TGAT AT 100 I AT 400 I AT 1T, ST AT Frer 2,
Bl

(4) |ATAT T ATIET T Ao qtgeT qex gt § sitaie it 9did qiea? et #39 F forg sraeas adi®
HTAT AT AT 3T ATIHTH FT SATHAT FLA 0l SMAITRAT Aol g1 ATZLT FHEe, T FLA AT ATTHIT JIIA 6 FIAT %00
AgAf T 2

(5) ITFIUT ATH-AT AT T Hiex AT AT JTqT & T T T T I ITANT AT T A7 Rawie qagl Ha 5
T o 7 Aaivor & o sraegs AT araaT I 921 &7 1Al g1 T2 AaeTTwal 39 STHLN & (o0 Aa9TH
TEl giiT g am-o1a a9 it a9l 981 il

(6) FefSrear feweet e RawifEer aaa: (i) Hiex RfSea waha aoa & gatsra g

(ii) Atz=T it AT TRiAT FIA F o0 T i it FHaq Fars 10 FHT gRih wigaw i 77 & afons qtgsy
ferera, et smeme 9 w=feta o STusr s afe o=t oo o 2, a7 wigeaw wiqerd, e sweme a2 & o Sroen ==
THTS & SU-TAHTSA T9HAT IT-TAATsT (3791 | A5T) F Ta9 | il

(i) Feweer ® wigew & 719 &7 Faor 0.1% RAteges T FBFar ST a6 0.1% RSfeger arforsgs aqad & &g
21 fowwr siw Riesmse Y Faer wohe weats & forg 0.01% fRetfegeas £t saafa =m

(iv) HTex UF aiafys NHifET g 3T UF 9972 S0y A7 41 F qEtsrd g ST argdl RaieT ge & a1
ZETHIET AT SATATT T g1 TZT =T 3w Rt gite & di= == &1 acra+ fwa s

(v) FTT SfHrerEt § 7 T w9 &A1, ST FT TFE, THAT T, AATS 60 AISET F T0TH, TR TEhao T84T
31T, STET ST &f, Afe Jaer orfae g

(vi) TRfSres d%as aca ATT =% & ofd | Ugr Rt |7 AigE™ arRit 719 A7 Y=iehd T8t 0, & {EFiET gie
f=lE a5t Fam

(vii) Toreroshy ag-sres Hiel (S Hiex ST AT e & 9 779d 8) T2, WIAT A7 a5 qodl o< Tkl & a9 o8
e AT T & forg srarare fHm srom)

(7) Z=T =T (i) FfT TIT A= T AFTFAT g, AT HIT THTH I UL {IT T FqATIT €9 F AU AT ST
TR Tt Ah | TATH TATHE g1 AU qTish g FAfd g e o arwres w2 fRufaat # a1 gfua 7 8n
oY ferer witersher & forw oarme AT #2est g1 AT U

(if) ST W G F |1 TOoT § ITANT & (o0 sraegs aft St §F §ay &f Srusth| 779+ fserat § <7aq
=7 & At onfier g 919 1 ¥709 ag=Twar, qraa oty syswwor f f@fore ug=me, 99 # v, aigET F
TROTTH 3T THTSAT, SHTTHT TR0 TgATH, (e F29T AT T A (Tg-Fh HIedl T2)| AT TEaTThal 6 e hrd
IETEn § ot AT U qied geat #7 A Fa § 949 Fi¥E Seard, J1 ILe0r T9AT TgaT AT gl
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(8) ATE BT WETW: T AT TU=Id 22T UX fa=m Fova s g, a7 Mterfea stfaf sraessard g &t SrosfT,
FAT: -

(i) T2 T ITETOTRAT S FHIAT £ I F oo S9 aivesTT wreaw ¥ gierg BT o grae /ey i gt
T F1 TEINT FA AT AT T THRAT FIA AT FIFedI Fl AT WS | Ivg T& & T8 AT STEIerd Ja0
F9 F Ivg TTH FLA F 97, TT 6T AT, TTHATIOHRAT 3HT THAAT T THT FAT=4T 21 TS F1E AT HIqr a8 [t
&, T ST T STeRT T (AT SATUAT AT SAqOANT 6 =7 H =HiEAa fOFar ST droe deas a7 STFRT F are STH
F form, 3 sfiar waw Y sraeaar gt 81

foor © FiTeaaT AiSIA ST WS AT W % (o7 327 T91 Fd &, AT T8 AT ITH F37 & a18 ST 0l oI d 3 &, 9
AIFEATT I | G e
(ii) ATI F=EOT | T F AR € H TATET Al 2T ATRY; T

(iii) T Feash HaTy ST ZI F FIL SHIHIAT § FHTA AT g, qT Tl AT ST Al @IIT SATUIT| TG 22T
THATE F T4 & o7 ATa= SFRaT &1 T 33T S =)

(9) #rex fAmTor: (i) Hizaw Mex 3w a4 agras® ITH UHT artt, R i [wior & gt e ag d9mEr g
o, |1 |aET ordt & qgd; dAATC-

(F) FETHAT IATT TET ST,
(@) TRETAT AT SUfera €9 & FT FEAT T @, 3T
(1) HHTATST T & 7 2T T4

(ii) ST 9 SrATaeT ZaTa, e a1 Agpfaat =a @\ T T80 gt AT v B qétwar 31 w1 97 Iiadd THE
kEl

(iii) T "2l FT SATETH 6 THT FATAT SATUIT T ITHI F q&T T g oY Aiea? F gLiard @l

(iv) ATHT I AT TF |OAT AT AT AT AT U BeAT g 516 FFHTE, A0ga, araar, e sfaare, aometr
ECARIIEGIT

(v) ST Jiga #iex & AT & Frgia & oo arEfRsr fe &1 STt w341 sraegs g, af e &1 #igew Feiwor
TORAT T ST 3T /AT STOAT| THHT RS2, SUanT #7 f&fdr o atzay /e & qrr vhisor 919 & o sugs
¥ qUT gET AT

(10) Foregi:

(i) | g - Jo® Al {ie? &l Tg919 & A1 & o Maferfad ST & 91 T8 €9 F {7 et
=g ¥ ferfema o s, st -

(F) fafamTar &1/ a7 T2,

(=) fafamTaT g T T STRer T (Aise |EaT) S {1aer Fa¥ F7 9e+9TH; 3iT

(3T) T AT WA AHIEA [=red|

(ii) Rregied 1 T - sTufera g=aT =0 T Roaa gRit f3F S8 90T 7 STeT e 6l Araeghdl & faa7 ramt &
T ST 7o, Torereh forT Suerer & 7ot foReT |Tee &7 ITFRT 3 67 9Tl dgi g

(iii) wh=Tee A, T s oot #1 gt - ot af=res =, w6 s Ererarstt SR w2 are
o=, ATze e T Q9 Feq ¥ €9 § 9299 A4 TRT g A0 Fad Aqe? & oI aea® $iorEt & =9
=T T Frfed R Stru & ue wfarfera sttaves goae it % w19 %7 99 951

(11) Terer IIHETT T=TAT HIAT: Hed TFaATed €9 § TAT T72 FT F SHq w7 o6 e i s=ras €6 47 a1 e
Tehd GTT AT f3F0T T GTeAT %k IT¢ T ofF T2 g
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(i) STHTST &fI¥ &7 T AiTAT HHT- ST TS & T il FigE Ui STHRLT G TRETE {07 9187 2, af #iex
et oft wigaw areft % geat &1 yefdha a1 R 98t o, 99 a& & ateay gt § oy e 996 6w
feanie for o wiafatere & arar o1 {fe "@or) onfae 7 281

(ii) AToHT THAT- e Hrew TRt ff Ates gl ar i yefda a1 R a8 w9 s uE suen qfe deer vafha
AT STTURTT ST SHehT ATIHT HHT AT TS S S1ST ol JTIHTT 6T AT Fe? qraaT $fiT T9AT aTOHE § Tiashad
TR ¥ UTE BT 7T gl Ffe Aige™ Hiex T8 &1 qTIHT 979+ § 497 qgl g, a1 d=re Iiear § 7w 7 479
T | T U AT THTHET HT STTNRT Fideh THA AT ATTHT T € F RS FHee FH7 9207 qTHHA g

(12) ML ST SteTihe qeaT & o0 Srae: (=, 3ol a1 e Rths areaei 517 3= qevisa & o
graeT AT ST, oEe STt i qTo-gadt JaHuar w1 g9ied wed aror T o afewde # swe e 1 e
FATAT ST Feh| ST, FI-HTET 3T qLteqor fag qaTaIS 1 Herattorhe [9raarsti w1 TATfad F3 arer 7ET
STTAT & oY 3vg g iihd TohaT ST ATRU| ST HEThd A& & IITGL0 g Heh(ddhel qaiidhd, e Fl3ey, Hfee
T, 3T el TR RITithe |Tert g7 Sfard SeThe F ATeH | Uge| I A AT FeATae  are, et 3w %
AT AT G qI2 6T TRt SaThd a7 o= ATeaw | Hetad AT SIS Tol (AT ST 96l g1 Aqads a@ foras
HiTET IO AT STHRLUT T GEeithd F3d % (o7 SAragries antesd orfie 8, Sad qeaifea # 77 aroEst
Y i o & faae, S o Aeraioree stfee dor 9¥ A= &3Ar oarfae 2|

(13) FAfAHTAT &1 Aqere: TS ITRIT & a1, AAATET UF 8931 Ta= A Sad gigay /e i 396 aga+®
ITHRIUI AT TITIAT, HATAA o7 FAd T@e@ra 1 auia R S0 Jarar, 393 § [Aefeiag ST artEea
BT AT, AT~

(i) fafRmtar &1 /e s o,

(ii) e FT YT A7 T e a1 T8t ST 36T ST g

(iii) ST e Y AT

(iv) 37Tt T forew =7 FoRed ek form wiew &1 9T #3d & fore fRwmes foRar wram g sfiw

(v) ST #iT AT, SEE AigE /1T AT, A9 AT A 7 ATIHE, AT F AgA A7 Hed F q ATSwan

AT AT &, AT T Teal dh HITHT Al gl THE AATAT, FIAT HI ITHLIT % AT AT STTRTHAT HT f2ar |
T forfar = st # R Sstrom)
(14) Az Hie 3T ATIA HTAT 1 3eFAT: FAT & HIgHT Hed TH T 7@ AT0H 36 Iqfeaa a+ft aeat #7 a1 7
FTAT 1 T AT @ T FATAAT 2T oy AT IS T IRF &1 IHT THT @7 ST, TAT A A7 drarast 6 et
oft FATaAT 7 THT FA % o asfy sraeae Few 3w A
(15) fa=ra sl Teamadi =T &7 START FIA a7 HIed &l STU-91 & & 937 3 % I7-927 (3) F &< (iv) & 3u-@<
() = ATHTE THAV TFT ST 9% AR AT % ATae J=9i= w7 91t v
(16) ST ATIOId ITHII: T2 ATrerd ITHLU Sl TaT A3eYe AAT AT FH g1 UL AR] A 1T ST % qTET
et 1 2R a7 Rt a8t w4
(i) F=-Ramstae aefi=i- f-REmiad deh=mt a1 REmstaa deiat gy g9t 3THr S, AT9 3T
F HATAT & 1T ATSt Agl AT ST qhaT g, afaied srasasha sl T qree T, F9id:-
(F) T AT T T H AT 6l T2 ST § AT ITHLT He Al ToThe ATa9THATA AT ATATAT
FTT; 3T
(F) STE & 92 qiees [ATHATAT G107 qiees & <[Aad 97 & =7 #§ [few goa 7% fw smar g, &=
U ITHLIT HE[ALSThe AALTHRATH T ATATAT FAT &, TERT TAT AIMTAT STUIT 3T ITFIIT FTET

FATE 0 ST
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T IR & forw, ‘B oSt (SU-9nT | F 4 3 F T4 (5) F W (i) F I
TEateat & forw #rE ey wdteror 9E7 AT ST 81 Suseen (Afr) F "raeet |, 99T
FT UF FAGH AT FATe ST, Forees ST ST defigt w adET a1 RErst R
foaT |t &1 & F1d F & (Few =7 F AT 3o 777 3uRon o) ®REia et w
THEATH T AT

(ii) T=TSEe qgrE® St - REmstad agras el gy §Arterd ST, g J799 ITH0r & Ja1aT
F 2 =TSt o ST g, < a8t g
(F) |9 TaT &7 B UL T 5 % IT-IT (16) F @ (i) T SATLATSA T ATATAT FHEAT; 37T
(&) B qta¥ AT g1 9 AC 3 TTa¥ ATord STFHLOT 67 TAEATH T STITAT FIATI
(iii) TR3TT F=RAT - A TAT GTT HATIOIT ST 3T Fael 2T HSTI0T o forw Jshera st & |19 yam o
T ITHTOT AC A TFaT ATld STHIUI o [T FeTFRATSAT FT AATAT FI(| [ATH THT AT TAqTS
ST foreres 2 SRt & Faia a1 =TS B @61 SUHa &7 #7175 § Fo0T) 26 37-097 & g
(i) F IT-ET () 3T G (ii) F TTTLTT SHAT T % o an] 951 g
(17) =t Zfewfe aree: fex it oaa sfRwer T Jafeir vewwedc & o9 R s, sew #iex &1 99w
TSI & U qISrerd | of ST S1aT1 g S et off f2om & o@e & 5% a& a1ge al, af Hied &7 qhIHT an]

TeAeNeaT & SATET AT § 9& SATAT 81 Taer SfShiedT a1 &l #ex & et off Ger &1 geru fa=T uer o a6t g,
e form et sereor &t sreva it 2

(18) T Rt s Saareor sfiw qea:
(i) AT sraeFarara & fafader -
(F) TiFEAT FIT FATIOd STFHIW ¥ Aiegd, fafamtar Afde w0 a1 @it w9 & Suwr a1 Jieg & Jiax

qiFeaTqT FH FATaq 17 STar €, sraiq 7fz 72 us A greaaw i afweaw @ (THes) § 97 UF
TaEd Hege? [Feen (STaTE a7 aTedl § FETeaq) T8 &7 2l
(@) ATFEAIT A TF A% AFedd a9 IT AHTT & ATedT § T T F TZAMT ST TbAT| STHT F qH

AT O §, Fi9aa a9 T JF6H F7 F97€ 92 T2iorq a1 e B smoar a1 saweor 6 - aimar &
g yateta R stroem

(1) ATIA TR 3T FTF T 3T FTATcHF ET F Tl T 9T 37 STHIOT T ATI TR0 ST 97 €997
SEHET & Fol &1 § T2 T RFE F4 § q910a grar g1 Araias v gy Sl Aa9a® gl, aai
TAIEH T FTAT FT AT HIAT TAT g

() UF TR |, gl FF=d HFT IT qH A 6 T R Geted B6ar S gaar g, aiveaq? fasarsi &1 qar
ST HTT T, ITEL0T o oI, =Iwad /AT o AT o)

(F) ST TS AgAQOT 219 TTIT S(TAT g a1 R0 71T S99 Tl gl

(F) AAF AT AT IATHA FET FT ITANT FIA ATl STHIOI AT ATT TUTTIT H, AIFEAAL FT IHh Tl HTHERTS
& for, == fafacer & ST, Fae qaia<or § gf §=rierd a1 ST

(F) TIFEAAL % TGl FHTHEHTS Al AT Fe o (o, Ataefer feey #ir v afeariod srafad« i e § a7
T ST

fooqur © Fiwea=w & oo v e arareer 39 suson & forg fF srasas g gt Gheerurihe ST der ) fFar
STTAT @ AT T Rt FeaTiod ST 9% A d TRadd &l Sqafd arge T (Hgwh qearaaehdi & a7 &F Jrdi 2|

(ST) =tz /T T2 AT ATIOSTR ST o SwART R ST & gger HTT SUSIO F 9787 fAehreWT ggar § i
FHTENT ATATALOT § HIG I AT AT FeAT T=aqT &, a7 e (Ffess aratesm) =1 5 % Su-977 (8) # sraeaawarsi
T TATR FHT

(ii) ATFETT TgaTH & forT T qHTET - HTHT G979 7IS § AIFedd? TgaT J7 a¥f —
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(%) TRRrer a7 |fwe &1, e 77 Fa= % T0 9 § 9g= T0 G479 Z17 TG &l AT 8 AT
(T) AT Tefofa Heheor SeqT a7 FaY, e,
AT AT § g et ® qrr G sy uw Hfeaa a1 wetda gt "o ¥ fBeg amafas aived T ag=e i
ST 4 A
(iii) FFEATT TEATASATHLOT - AT T THE AT HISA ATHIGT 6 I HHTTET AT Tearasl Teqd Heed
=T, A -
() FiFeaa & Fawor a7 =0 IT-97 % @< (i) T AaeThareit A F& QT 67 a1 g
(@) U e FATRIas TOT SqAaH Taeas Sarel T g,
(3T) ST foreew & qeaar Areet &7 fFawor (qeas, arte, Jfs an an);
(9T (FTFeaaR) qeaia fafat #1 faew,
(T) Rrees grEaa™ &7 ATATHA, SH, SMAIATSIT oA 1% STAUTH, FET FT TFHIE, qea FT T, (S,
(F) TeTEw B FEFRAT T FEEwer, S, vArenr & Rfed wuiqeer afvomt i e, gea aorer,
Tr3fEr weiaw, anfe;
() STINTHAT SR, W AT STAANRT T Fo=m;
(ST) FiFeaaT gaT &1 feavor 5 aft ufeseam araat & fFewor af2q #1t fr o2 5 9 |9i97 SEr
ELERS
() THT ATHIET TS H A a5 H2H H&AT % (905 ATEq(aF qI9eddqT Tgad il J0= Fee f {10 9%
Ty fAger, S S g sfafes =9 7 Feea ar yefdha G s aar g;

(3T) AT FF AT ToFE( (1 TR AT TF-THAAT & AT SIeaqT STTRHA & QLT 6l GAT [orH qordT 7
e ot &;

(%) Tt AT T FAT ST AFEAAL G TqT AT AT & AT AT THEAT 6 [0 97T 2,
(3) TAT AT AT TATNEH T (3,
(%) SURIT AT ITUT ST He T Fawm;

(%) Ff< AiFeaaT § T T Iq7 A0IT SATG@T &, O TqT A0 TT YT 00 Th AT 3T qaqT oM qrel
TATTEH T fEEw; i

(T) AT F e

(iv) STATST STeTiehe 3R THIIAT - STHTS HIZHY HIeaT 9T & Fs [Aed a7 Sifashd I 92 AISET % T FH 779d 2|
A, TH-SH FATS 6l TS GEAAT &, FHA qY o6 AT T AT 6 I WA U1 T2 ATSHT FT TATT G2 Gl 2l
Fraerr (Frfer arafasm) wieet sie woe ad £ Efaearst w1 aamta 2 % o ada/ 91 g1 % a9t & s+
UFHET AT 2T F AT T AT I F=qqq Fl Afha war| Faerw (e Aratas=) wv sarsr stersa #r
THTATSIT F2  forT STreT 370 ST arer 327 7 a9T0 waa & oft oot Mt w2 A9l § STATS Sforishe 27 0
AT TeThE & STAN Fleh STH H SSAATE (HAT STAT gl Trg U AT adT qad dgl AT a7 & foreeh forg
AT TZATE § TIATd T STT&T R qRF F I Hforsre § 70 0 Faarat 7 sfifee o a7 Tae A § a0
T ST
(F) SHLTTHA TERI, - ek VT Steriahe RATTH, U (A ST9Tiahe ATH, IT U I ST9Tiohed HEhe0r a7 Taiefq
FA | qeAw g, SrEet ST 7g g weA # BT SITu & sterthe & aeliHad §eneer i ST
iz &t 9T &7 Faier w2 % forw frar s @ 8

(@) AT LT, - AT TR R AT Tl (ah = F qaa+ 7 &9 § Rfea =7 & gugia =1 siar g,
AT HieT T FAATAFT HATIT FT Q@7 oW % o0 w=iog 9= w7 * forg fwrea G smom =tz
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dereha i Toreitae =7 9 gfUa g1 0 8 a1 uF qfe daer wefdha foram Sruam s ot g /17§99
TET BRI
(1) SterTeha EITATAL, - ITHRLIT e AT AiFeaay RSTe ¥ sterisa TRt SUTREFAT TAT 7 qaig
FHTATSIA T ATTIAFRAT o T&AT AT IS F STHLON 6 F1= 9T AR HT SFeriahe o geaiaqeor hi
AT &
(V) TATITEH 3T FTAT 6T S[EAT - (F) ATIH AT STHLIT o AT ATl TANET ST FH1 FHATHT &7 § Tl gl
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(T) T e ATl ITFLU — Ad Hehchi dATel HIa<l FHT ILEAT 937 3 F IT-977 (3) *
g (vi) F I7-g< (F) ¥ [AfEe gama & g dao fewe it dnfaa st (@ F f
T 910 7 7)) 97 AT smoem & 3 F Su-ir (3) ¥ @ (vi) F SU-EE (F) F T4
ATHTAITE THT T TaeAFATA % A7 AR] o o

(vii) smear — Refrdror & "= 10

It (fastett =me)) 1 16 =e % forw 22°C 3fw 20% #T4E Aadr 92 UF qATaeor Fel § w@r
ST AT & TheE Rafaat ox i Fe §ugia 6ar SToam §qad & 978 #e § T97 #7
frgroror R STTuwm @ smeat F 90% (22°C) T FETAT SITUAIT 3T IUFHI0T &l 7 o F7 16 =
T T ATRAT 9T Hrord L@ & aT&, T w1 T: [FEwor 7 SToam s ssar €< & o g
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sfaea AT9 &7 ofeq Rata BT SToem & srear a2 & 3= sfaa gedi | sAfeewan s
AT IT-ITT F % G7 4 F ST (4) F @< (i) F srefi=r areoft % w597 (4) § == B w21

(viii) STRTOT qTIHTT Heraaeferar (arT aderor 37 oftq aheror & gfede) - U TS e —

T T, TF ST AT T & AT 2% FAISHT SAqarar 8§ F TdF T TF (SF 10% T 12%, 12% &

14%, 14 % T 16%)| STFIUTT T TLLT0T FTaTa<or Fwer § fAsrferfera 9% B so:
(F) T qTTH, 1R, 65 % RH |
(=) fA=eT A fEsT |t (4), 65 % RH |
(3T) FHET SHILFET ATIHT (£2), ST e (s a1 § 0.005 et R Ster &7 fRurw araar
STl AfHwTar i ITFr A THATAT HHT F FTH 47 ST Lo AT FAT RN AT
TATAT HIHT AT Aol 200 T & q7 LATH AT aradT ST 10°C | 30°C AT g
ITFLT ATTHATT Hega9iaar qreror T Hige? &% & THAT 7 START FLeh AT ST
TAT THA A Lr, 73T LT THA & o0 3 AT § FTeT STTUAT| STHIIT TL FH/07 6 T
ST ATTHTT 9T Fe] § Tedl; STHLI T HISHT AT F Tgol THA il T FeT § FH T
FH 4 =S F T T TIOHE 9T UF T gU AISHT (Hhd Hhed? | @1 S[TUA| AT
T F FH H FH A HE gl STHRLUN il 45 TA@0( RATTAT F ATET dferd =T
STTUATT| e ATIHTE & o folT Sereh Tiashia 919 &7 sfraa et B STom fz, 30w
t1 AT tr % = SHET AT | £ T¥ ATAHAH TATHTA (AT IT-9IT U & T 4 % 3T-927 (4)
* T (i) F savd ATOl % F69 (2) H U T0 A1 #7 0.8 T[T B

(4) THAT AT Hogaefiadr — TATT HTEH T — (F) AT o6 I THIE —

T 2% A=A FTTA TG (FH 10% & 12%, 12% T 14%, 14% & 16%)

THAT T HEAT: (AT % 3 T, 3 AT T2, TodF AIZAT Tq¥ UL gioatshe T9)

frfrdrerait £ weam: 3

ITFHLIT /T ATIHTE: TR AT 9% (AT 1 3 97 4 % IT-027 (4) FT G (i), THET ATTHATT (fef)

TS AT VST T ATIHT: THLH ATTHTT (fef), FHHTAT ST T for = AF AT T | FT a9 7 g9 ¥
feufa  =aw At+ 10 °C

(@) Tg qATHOT Fd o o Afafes adreror &t srver g 3 9 i I o STeRT-3eRT araHTT 9%
ZIN T HEF TR0 9T 21d g1 T THAT a1 Faaqefierdr Trer gl STum|

@) TH G0 FT LT Tg AATIAT FHAT g o6 T 37T ITHLT F = aTIH= § 3dqT g 9% ITHIT
T TR Y19 FIAT g1 THAT araqT SeraaefierdT aderor d19 STt A7 ST THd F7 START F2h 6T
ST 5|d T 2% AITET Sqaa gl ATARE FIOT  IF qTTHTT ATl STATST % THAT 6 THed qoF
T qEE T F [ w2 i A7qr & FT, 229 ATHIGT THEAT % o7 femad T9A7 araem 45 °C
LR

) AT 3T &S T qTIAT fAfAwtar & A< F saqae grm 7fe wiE s Sfada 98 g, v
IATH ATIHI SIq¥ T FAUTTT THLH ATIHE & + 10 °C g

&) TNV ITHIUT o AT TFH ATTHA (het, T 4 % ST-937 (1) FT IT-90 &, @< (i) 3@) 97 0
STTURT 3 qGAT AT fof — Abe & for + Ady TF THT G, T fref THIH ATTHTT g1 STHII o qATTHTT F
ST 3% A & fory [HATar grr AiEe THAT TUaAm #i7 fer + A ST ITH A1 F TATTATT HT fef — Ale F =T
H ZTAT SITAT g1 T1 aTTHTH ST T THI g7 Aiard T2t g FreT oft Rt & adveror 3 o fer + Ad T
45 °C & orfar & graT AT
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(=) TeUF AT % THA & (o0 AT o THA I 92 AISET &2 6 a9 e o s

TS AT T AT THE 6 18 AFaATHRAT (2 T x 3 Aigw daaqa x 3 whagpfaat) & forw arex Fetfia
TR STTURIT| YR FEAT IO 9% A7 T /AT % €T F T4AT QI 977 97 Aashad w11 $a<
FH H1EAT (1) F a8 &9 (2) ¥ stafRa s F P se-am s F 4T 4 F 3090 @) FES () F
eI =TT & FAW (3) FT 2.25 AT, FFAT g FHH GEAT (2) F AT &9 (2) § Ifeafad =TT & TH %
oI ST-9TT & % T 4 F 3U-977 (4) F @< (i) F shavta eI qreefy 3 w69 (4) T2 AT 2

(5) TAFEIAT ITHRIU % forg srfafih q¥reqor - TEa=t TEev - 30 T | TSIET L0 FT 0T UFH Tha
ST % o T T 8, ST, U AHAT SETE T & SefiT T (EUT) €1 STeT TEASt airer &t
Tdteror Rarfat & FT0T AATST F AAT FT ITAR FA4G T 21 AT ITAN 7 I, FgT It SUTIT F J71 TEHeq0r

#T erafT 2

(i) AC ¥ FToest {3, 91fE Zeveeld 3T FTeest Afuerd|

qrofy

FH 9.

gfero fafdr

HET qlees] § SeqhTiers R

(1)

(2)

@)

T

e ¥ wizgaw siw fRuw wigaw it 9y arer us agAT g A SrAtHwar €
STHT =ATIRT

o fRorfa & Wi AT F9rare /19 10

HET § T Tishar

T T F 209, EUT &7 diedsT 3 R a9 rewT-31ewr Jigar i<
FATY 3 TS I qL@T ST

uF Afea sty & forg AC A9 deesT & AETH &1 FH &3 & o0 39
T G0 AT T ITANT FRAT AT EUT & e i & 98] Ireqr
ST o TR T qeaTrad R ST A1)

T Alecs e T fesem & usha 777 & forg srasas a0 § F9
THT A F AT AT AT ATRY, qTR TIF AT § FH F F7 TH
qIees TETed il ATT9TT AT H AT T T&AH FTA o (o7 T T 6
T &5 & F9 10 9% AT9TF 2

T T | Tl 37T ITh 2 (Aatertead &1 e wii:
() Hiz= AT,

(@) e e e, i

(3T) FTATHE TIT

qfyeror it AT

TEE (F) - TEH T STE = % aTa AqT F N7 Uhom T T T ATATI
T (@) - ThidH e Ueh = o a<1a¥ AATe o o0 Unom T T T¥ AT
Theror (1) - BEFER 25/30% =Rl F GwET qGy F U Uhom H 70%
Sk

LA () - ShrER 250/300% T F ATET AATT F AT Uhom FT 4T TT
AT

AT FALT: 50 Hz 3w 60 Hz % o €

asft TR=T i RS % qETe @=Arierd g (S Sewe)!

Atz 71T 92 RFeadw &1 gara @Rifede wiee & stfes T8 gHT1 A0
IqT ITHLIT Ffed T TT AATUIAT T I IT TIATHRAT AT [ST-STT F F 927
2 % IT-4T (26) 3T (37) FH]




[T @72 3(i)]

ATLT T TSI ; STHTETIOT 25

(i) AC T= 9% 5% (Tfae)|

T 9.

gferr ugfa

T TR

(1)

(2)

()

T

e ¥ Afzar fiw o Az it 71 arar UF G947 T F7 SrIfosgwar &
STHT ATIRTI

sees ot & s JAT @9rraT |79 10

G § qyeror gt

T § EUT &1 Sad TAATH TS 99 ®IH Sifaue qiees & Je 97 97ET
SITOATT| AT 9% ARG /IS oY Jquiid 91 § UF o /T F 4 TN
o ST

EUT & e F7d | T8l a%¢ S¥e? il [Haraarsii &7 T« 3 s
LA AT ST T ATATH 1Y gadT & (e 1 fee § #7981 g1 Arfgul
e I¥ SAHIMH deadh § seAl 19T [hee? gia AU, aTfh ae S &f 3+ o
T B F THT AT Feohl

TV & Tl 3T FEE & TANT 6 I HHfetad & NHre wii

() AigET W,
(@) TR s e, s
O EIRISERECET

ey F Fefar

ey (fis 719): 1 kV

e =% 5 kHz

Teror =T T HeT

1000 V 9% FF | FH7 10 THHF AT 10 THREHE ATgogH qL0dG e
TIRT ThT SO 979 #3300 sEeds O 9897 % 0" a8 T96
STTURT| 7€ o TRT o 97 9 F F9 10 977 7 Sru

ATATE

asft TR=TA Fwr BT % AETe @Arierd g (S e de)|
Aizaw A9 WX fRwewdw &1 gara fAfufre wice ¥ sfes agi gMT 9mfeu
IqT ITFHTOT Ffed T TaT ATOIT 3{¥ I I¥ TIATHRAT T [ST-ATT F F T2T
2 % 37-9T (26) 3T (37) T9]

(iii) YRuee TRy wigeh, sererautes gatafafody

Tt

9 9.

Tferor vgfa

Rues AR fies

(1)

()

@)

Sl

e ¥ Atz &iiw o Atz it 717 a1 U T9AT A F AreAtwwmar
2 ST AR

7= ¥ A5 are OF AT

HET § TE0r T

T TRAT § EUT &7 sorseradfes fiee &9 F §94 § o797 S7dT 8,
St o 9T = siw dfies gfawifEte g AR BT T 2
fafEe &= o areafas e & gger wfua i smosft (@ § EUT &
fa=m)

&1 T &7 AN ATheoit & o FhaT ST e shigeft 37 7 e
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v = T ST 3 fT zeE s fies s w3 % forw gamae
ATHRTI AT TSAT (AT FANT-EITILA AT gierehed TSAT) T STIRT 6T
STTAT g, AT UeAT T T § &A1 il ST9eAT qg! gl gl

ST YA HATT 9¥ gEqAT wT TIAS ST FA T STALATHA T SAATAT FLA
& o aéverr 7 aRferd uaEAee § T Sar g, a1 Sl § 9wEad
1 =T F F oo aragr sy STt

famofiar gt IS5 #1 Ategerees Ruw F Ay w=fo G smar g
AFLTFATTIE RF et oraer &1 Ugeiee &3 a7 Aifiees v vear #ir
Ea= F2 & forg Tt SITaT g1 STt gt 397 &7 gigefter = & =9 fFar
STTAT &, AT &0 AT2s qaad! Shidel 719 & 1% & AT q2i 2T AUl
T ThFHET O ATATH Figherd argd &1 3g0d a9d, EUT % JINT &
gttt & o sraeTs a0 ¥ F7 Tal g1 A1y, g T ofF Rufa &
0.5 & & 7 T2 gT AT

Teraeofter T (S ==t it shiget) T oferr 7 fergyoor foha srosm)
TeAo 7 g o7 fY YRuew EM fiee ¥ Ay Mt &1 e w3
() A= 1T,

(@) T 3T Afea; ST

() FTATHS T

gireor it AT

EM shig=ft ¥1: 26 MHz -2 GHz

et ¥ 26-80 MHz F forw, gfveror samremer §¥1 4 F IU-Tr (4)
“FeFee RF Hiee” % AT T F Thdl 2l

hiee & ¥RueE 10 Vim

HISA9T: 80% AM, 1 kHz A1 99

AT

qft TR=Ta F1 RS % FEr qArterd g (S e de)!
Aizaw ATT 92 Reewdd #1 g91a FrRifhde wice & s1fds 78 gmT1 A1 u
IqT IYFHLUT Hiee H TAT ATUIT 3T 3T I¥ TIATHRAT FMT [ST-ATT F *
7T 2 F IT-RT (26) 37 (37) T

EM hiee &1 fafasr giagrst § S fFar ST a%ar 8, gt a6
ITTRT EUT 3 STATHT 3% TARTLTaT it shraedT #AT % ey €10 8

(F) B EUT & forg fRew are=r &1 39T % kgt (30 MHz & == a7
Fg ATHAT § 150 MHz) 9% f36aT SITaT &;

(@) T2 EUT ¥ U & a1 &7 S9aRT 7 shigaT (30 MHz & §19) W=
[ERIEIIS

(M) fgetr deat a1 EUT & &9 & &9 1 fiex ft T 7 @ 10 gamar
AT ATl ST 7 TN 37 et e B STrat 2

(iv) F=Fee I gt diee

IR

afveror agfa

EEUEERER SRR IRCE

(2)

(3)

g

e IS Ateay &iw o Atz it 717 are us 9qA7 Ag F ArAtawmar
& AT = TR
AT "I 9% 9fd AT A ATT: higE! I H ST 9 TeArEed
Irfersk & arfer

EEERR IR

Teor whRar § IfRAr fEET EM FRe T IUAnT omee §, S @efia
AEE | qATod I A7 B ST &7 I &9 EUT % 9maw
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qIE & 1/O q1E # IR A7 siq:aAfid EM fies & o & friee F:7ar
2l
RF S¥e?, 70T STHR0, TeeqUeH TS § b T ITH0T 6 T2
T T 3T SToIm
T 7 gger 3% T Fedes EM fiee & aror Referfera i1 Rt #i:
() A= 7T,
(@) Tord AT e, i
(1) FTATHF T

3 Téegr it A EM 63 ¥1: 0.15-80* MHz
“sFraeT 397 26-80 MHz % forT, g¥veqor ST« 427 3 % S9-ar (5) *
T (jii) F ATATT T FT ThoT g1 graairh, A £ fafa &, w3 &
IT-TT (5) F ET (iv) T ATHATE T F TTH TROMTH AT T
RF & (50 Q ): 10 V (e.m.f.)
AisTa: 80% AM, 1 kHz a1 a9

4 qUATY Tt wfETe w9 RTET ¥ ST FATe 2 (S 2
Hiza ATT X Reeveq &1 g9 it wice o (fds dgi gAr AT
IqT ITFLOT Hiee FT TqT AVTOIT S IT I¥ TABRAT FHGT [FT-9TT F F
3T 2 % IT-IRT (26) 7 (37) 3]

(v) e Eefed fRmam
Tt

w9 |. RIEC LR FAT e Rearst (ESD)

(1) (2) (3)

1 AT e ¥ Atzay & Ruw Afga= $t 71 e UF 9471 A F ArAHwar
2 ST = TR
o fRorfa & S JgAT F9rare /19 10

2 HET H T AT 150 PF T U HeTHa S0 DC dees &1 g7 =T (3T STar 21 3605

e T FT EUT % arerm & et o strar 8, zae forw v afifqer
T UTST (ATHE) & TAT AL &1 330 Q F WILAH | 39 ddaf ° SIET JA1ar
7, ST ATHT: Sf9Yes & forT a9 gl &l

7% STk g1 a1 whenr § e yfages ugfy enfaer g1 weaer fMde ®
o, arg e 1 STIRT 3T SiTo St §9e Raed Ta5fa @n aal &
ST FedT g

T F FA F Tgel, ESD S¥eT & T Hl FeATId [T ST
59 EUT & wmse efiaa a2t 8, 39 forw EUT &1 Reamst & fi=r § qof
=7 7 feearst T stroam

T AT

FefFea Tagt 9 U ST arer @94 fAdea 7re §, Tasere EUT & 99 §
T

THCICE Adgl I¥ a1y [SFaTS #IE |, Tordere &0 EUT & 978 a1 SI1dT §
Y T 3T fREaTS grar 2l

AT ATTAN:

Re=Tst &1 EUT & simerame e1fod 98 et 9% 694 |1 § S¥IET Srar
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El
T & TEer 3T R ESD F STyaT % 21 fAeferted #r e #i1:

() AigT W,
(@) Tord T FfeaT; i
(1) FTATHS T

3 TEvEoT ¥ AT a1 e dreest: 2, 4, 6, 8 kV
T REaTst areest: 2, 4 3i¥ 6 kV
4 gqEreror Y He T T HTT & SO 7 T F9 T ToaeT BFamet o ua sroeger fReamst o
K T T 5T & a1 9 7 9 10 fRefi=dr 7 ot e
=TSt & &= #7190 a0 77 FH 10 FHS gEAT AT
5 qUATY Tt wfETe w1 RTET ¥ AT FATte 2 (S 2R

AizE? ATT T2 REedd &1 7919 MRifthae wice & g agi gMT1 a1eu
IqT ITFLOT Hiee FT TqT AVTOIT ST IT IL TABRAT FHGT [ST-9TT F %
T 2 F IT-TRT (26) 3 (37) TH]

EEICE]
[ST-9TT & &7 427 5(12) =]
et = gt

Tg IUTSY I ST I THTT STeAar g e 7g sraemfia ham S o963 91t 7 Jige /199 arer ST & fohe
GeTHfieT & T FIAT AALTF | Tg HITORT TZAAT % IIEL0 | TS FeaT g, S+ o arafas= sifee Ted, e v

TATAT #H¥er o o =qAaw sToeT)

1. 29 IUTaY F Hataq ARy seamafer-

(1) THTATST |IE: {TIH STHLOT AT TRATAT HIS ST STTRTRAT H {1l FFT ST T a1 THied §
TREdd Afgd i RTLA GerH e § THTISHE Fd § T8 a497d7 g

(2) TaTITSE: et SUsTor F Hier FRT ST "o aTer st SRmfied A "/ e S s arer fAem

TeHed F 91 § giEadl

(3) siifRe ot AT SUHLT AT FAT o 3f9rieha AT A= dxrfied % g & ufader &t gereitae o= a7

EIGEIRUEORECAE]

(4) Tt TR0 ST TR TSN TS ATT T TeIH AT AT HEAT: AITdF € F HIel 07 T Tohed AT ZTe L, T
& TT=1 =7 § FITER 3 TR 3T X Ruq A-Aiered Fad S SwEw & "o U S ' arer
GeTHIEE FT T Ih | TEo H TeAH ST qferd Fear g |
(5) Tde: FATASE HI€ # Tgd gU, U fhar o -
(i) FifemseerT derefes § ua 37 399 srfere ufady fho ST € a1
(ii) et RTEY % o Us W (AT 90k UF " & orw /) § gwre BT S g
(ST & foIT qF  ArSeqe AT I 977 & oI sterishd F1eant & U 9 & (o qaurrsie))|
T3 FIE TATASA Tal AT STaT &, T s 3de Agl a9dT gl Farhd Afee e & AT H,
U &1 Terfie? & forg v & offass e &7 997 0 G99 /11 E UF &7 2de qTET ST
FEIFT TAC AN % ATHA |, Tele AN HT F AT Taer 10 §3HTe Tt it Tg9TT Fer

il
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(6) ToE FTST: AT-EHE FTA AT FTIE ST T AT X U G1C TZdT g ST Hef o7 ST qafed ATer Gerefied §
gfiady it AqaTT a7 ATAT /IS A7 AT STaT § 7 STHL e R ST qh ATl GerHied | UF v
3o e qfEde fre s 2

(7) zdz @t Rt ft uw gaer 1w aifte oo #1 vrew S yeas Rt § o o a6 arer e §
TRade % SAqET TAE F3eT T HeAT, uheafad B 1w deries it ag=me, derie § afiEdd w1 9w si
TG, TAT GITHET FT FAT /T ATHH 1T 2l

(8) wtfarer #fer: wifaer arers, St =faT i are, et swseor it e e & forw sy e s € e s+
THTATST FI=9 T U HT Id7 FTAT ST 96 foreg, Jrer AT srafera gl

(9) T fAvaT] &WAT: ATIT IUFHLOT AT FHTITOIT FLA AT THF i h0 ST Tt aTer Gerfier =ir et
I ITRLIT & T IHH HILAH F TGl Sl SHAT ST HIIT HATAT & (70 AMq9TF A1 8 AT ITHIUT FHT T

fEea T2 21
(10) freTe Fien: feTe 7fe-
(i) STFTOT F GTT HATAT o forg a1 Friorfeas o  forw Iuctsy o< are § & U a7 JfaF §
AFTa T STTHRTE T T0ET 7 o7 e T8 g Av
(if) ATIT ITFLOT FT T BT qEH E) TH AqAuS & gaw H, THe qgtF # "mow suwr &
THTATSIT F3A AT THF H 70 7 Fohed AT Faeamer 7 Sefiesd &7 aae ir 9T g
(11) T F=me T IUFr: e =T AT arar /rae IR ST #er o ST " arer fEeme aw

QTR TXTHTE ATAT T (T o7 STHI, 9 Ao &9 F ST T T2ET FETe 7 Fege? | et off
T % HATL (ol I STSAATES Fah I d¥g T AU & F g, SIS, HLATET FLeA AT TeqTaa weed

#T STt 34T 8l

(12) Hrer: 7g U Thenar g, Soas T STsheor &7 e w2 39 gRierd aamar Srar g, s qHrs s
ey & BT ST Hohey ATer G2 qoF T T TaT RIAT ST

(13) =t o ST Fael ATel ST Te<: stertehe i Fiemeerd derfier g e o ST srasa 2

2. ¥t T ST arer = o et & ffgid- (1) T =9 &6 99 F A7 aaeqswar Hafotad aEt 9w {6
FAT &, TAT:-

(i) @g SraTT ok aTer F=e 91 SET F F99 F STAN drETast & forg BT S qehar g; qur
(ii) = FLT F ITTT T ETEY FT TGqT T FAT T HATIAT

F =T AT HFae g AT IR HHATA F 9T & w9 § Fafid €9 F ST F#7ar g, o9 & 3
TR0 ST AT STHTST STeTTehe T F3 AT, T e AT THIET q51 & ST v |1 A5l THAT ST

Ffy T GerHTes a1 TerHTedl & 9qg & 999 & TROTHEEET YEoT § T w9 & qf grf, o fF At
Zomt % forw §efte<d &1 =139, a1 =9 FI= & F99 il T FIAT SMFLTF Tal gl

gy =rferg qe REOuaTe =g J1 TRTERT SOl A UF @ § 999 A0 8, a7 T /i @
U He AT ST =R vl

AT F AT AT T |4ierd GerHied & oIy, U a7 Sa SUFL0 9T ATfas qeear ®ie 9 <F S &,
qT 39 HIe &7 qre 9T 39 Gerfied #§ qrafasa-gadt afadd T 999 951 g

AT % Telaai i dTeat grT geierd eried & forg, 39 fenfed § amteam-aadt aiadd wear 999
ol BT, ST e o a8 e aifee oo § 7 faa

6 T Iy fFeft ot Aarafasa-gedt aumae 9% 08T 9T Td §, TAfU g a9 TR 6 Taael+E
STHRLU T FHH & AN 63T ST ATM 0
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(7) Tfe foreft ITsor a¥ wifae ST & S&d gl &, Sie T a1 &l e ofiT TXTeie? &l qa: afhT F3d &
foro = =t Wit =7 7 $is AT, 91 =7 Sifas geega giRar & st ®ie 17 aifee o it sraegswar &
T G e 1 =37 FA 1 UF TG0 T AT SO

3. "ot forw o aTer fafare f=e s terdied- el & s tefest & sergeor faw o 8 e e e s
21 T IITELT ANTR  forw 2w 1w € e gaeht I2e7 A+t g9rfaa IerHied & Fa¥ 7T Jai gl
(1) eTisheT TTHIEE: steriehe GerHieY F FHTIIST GOrHIe 8 ST 9T A7 TE90H TEhar ol TATET FT T 8,
Y o w11 &1 gRE FT qErwar a9 @ & o0 [[EaT seTY 9% @Ay T &l saedswdr gial gl
stertehe Gerefed &1 i afort # anfiea e st
(i) 7 Terftex g AT o7 v wifas GerHter ®§ afaadr & forw suseor gfafwam # areehisga ar
qrT=AERT FA F forg wwrEra BT Sar €)1 Iergeen # orF-aii Siv qderor &y aure,
ATIHTT HGA qcd T ST AT THTATSIA, TFINHTAL ATH AT, SAifoesdhad T 28 AThIHor
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MINISTRY OF CONSUMER AFFAIRS, FOOD AND PUBLIC DISTRIBUTION
(DEPARTMENT OF CONSUMER AFFAIRS)
NOTIFICATION
New Delhi, the 4th August, 2025

G.S.R. 525(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. (1) These rules may be called the Legal Metrology (General) Fourth Amendment Rules, 2025.

(2) They shall come into force on the 1% day of January, 2026.

2. In the Legal Metrology (General) Rules, 2011 (hereinafter referred to as the said rules) in the Eighth
Schedule, after PART XI, the following Part shall be inserted, namely:—

“PART XII
MOISTURE METERS FOR CEREAL GRAINS AND OILSEEDS

Sub-part A
Metrological and technical requirements
1. Scope.—
(1) This Part specifies the metrological and technical requirements, test methods and maximum permissible
errors for the type approval of grain moisture meters used in commercial transactions of cereal grains and
oilseeds.
(2) This specification applies to digitally indicating automatic grain moisture meters that directly display
moisture content.
(3) This specification applies to moisture measuring instruments that estimate moisture based on indirect
physical means such as, electrical or optical sensing. Drying methods or any other direct moisture
measurement technology are not specifically covered, but may qualify if they perform to the requirements of
this specification.
(4) This specification applies to grain moisture meters that measure the moisture content of a fixed
representative-size grain sample. It does not apply to devices used for in-motion measurement of grain or seed
moisture content.
(5) This specification specifies instrument performance specifications and is not intended to preclude the
application of new technologies to grain moisture measurement.

2. Terminologies.—
(1) Adjustment: The set of operations carried out on a measuring system so that it provides indications
corresponding to given values of a quantity to be measured.

Note: A change in the value of any of a device’s sealable calibration parameters or sealable configuration
parameters.

(2) Accuracy (measurement accuracy): The closeness of agreement between a measured quantity value and a
true quantity value of the measured.
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Note 1: The concept of “measurement accuracy” is not a quantity and is not given a numerical quantity value.
A measurement is said to be more accurate when it offers a smaller measurement error.

Note 2: The term “measurement accuracy” shall not be used for measurement trueness and the term
“measurement precision” shall not be used for “measurement accuracy”, which, however, is related to both
concepts.

Note 3: “Measurement accuracy” is sometimes understood as closeness of agreement between measured
quantity values that are being attributed to the measured.

(3) Calibration: The operation that, in a first step, establishes a relation between the quantity values with
measurement uncertainties provided by measurement standards and corresponding indications with associated
measurement uncertainties and, in the second step, uses this information to establish a relation for obtaining a
measurement result from an indication.

Note 1: A calibration may be expressed by a statement, calibration function, calibration diagram, calibration
curve, or calibration table. In some cases, it may consist of an additive or multiplicative correction of the
indication with associated measurement uncertainty.

Note 2: Calibration shall not be confused with adjustment of a measuring system, often mistakenly called
“self-calibration”, nor with verification of calibration.

Note 3: Often, the first step alone in the above definition is perceived as being calibration.

(4) Certified reference material: The reference material, accompanied by documentation accepted by Director
(Legal Metrology) and providing one or more property values with associated uncertainties and traceability,
using valid procedures.

(5) Maximum permissible measurement error: The extreme value of measurement error with respect to a
known reference quantity value, permitted by specifications for a given measurement, measuring instrument,

or measuring system.

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

Note 2: The term “tolerance” shall not be used to designate “maximum permissible error”.

Note 3: The maximum permissible error in clause (ii) of sub-paragraph (4) of paragraph 4 of this specification
are errors associated with a meter in use in the market place. The errors for the test procedures are based on
clause (i) of sub-paragraph (4) of paragraph 4.

(6) Measurement error: The measured quantity value minus a reference quantity value.

Note 1: The concept of “measurement error” shall be used for both the following, namely:—

(1) when there is a single reference quantity value to refer to, which occurs if a calibration is made by means
of a measurement standard with a measured quantity value having a negligible measurement uncertainty or if
a conventional quantity value is given, in which case the measurement error is known, and true quantity

values of negligible range, in which case the measurement error is not known; and

(i1) if a measured is supposed to be represented by a unique true quantity value or a set of true quality values
of negligible range, in which case the measurement error is not known.

Note 2: Measurement error shall not be confused with production error or mistake.

(7) Measurement repeatability: The measurement precision under a set of repeatability conditions of
measurement.

(8) Measurement reproducibility: The measurement precision under reproducibility conditions of
measurement.
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Note: In this specification, the reproducibility of measurements between units of the same type of instrument
under reference conditions is assessed by the standard deviation of differences (SDDy). The reproducibility of
measurements from one instrument when select influence factors are varied is assessed by the magnitude of
the error shift or fault.

(9) Rated operating condition: The operating condition shall be fulfilled during measurement so that a
measuring instrument or measuring system performs as designed.

Note: Rated operating conditions generally specify intervals of values for a quantity being measured and for
any influence quantity.

(10) Reference condition: The operating condition prescribed for evaluating the performance of a measuring
instrument or measuring system or for comparison of measurement results.

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

(11) Reference quantity value: The quantity value used as a basis for comparison with values of quantities of
the same kind.

(12) Repeatability condition of measurement: The condition of measurement, out of a set of conditions that
includes the same measurement procedure, same operators, same measuring system, same operating
conditions and same location, and replicate measurements on the same or similar objects over a short period
of time.

Note 1: A condition of measurement is a repeatability condition only with respect to a set of repeatability
conditions.

Note 2: In chemistry, the expression “intra-serial precision condition of measurement” is sometimes used to
designate this concept.

(13) Reproducibility condition of measurement: The condition of measurement, out of a set of conditions that
includes different locations, operators, measuring systems and replicate measurements on the same or similar
objects.

Note 1: Different “measuring systems may use different measurement procedures.
Note 2: A specification shall give the conditions changed and unchanged, to the extent practical.

(14) Type approval: The decision of relevance, based on the review of the type evaluation report that the type
of a measuring instrument complies with the requirements and results in the issuance of the type approval
certificate.

(15) Type (pattern) evaluation: The conformity assessment procedure on one or more specimens of an
identified type (pattern) of measuring instruments which results in an evaluation report or an evaluation
certificate or both.

Note: “Pattern” is used in legal metrology with the same meaning as “type” and in the entries in this Part,
only “type” is used.

(16) Verification of a measuring instrument: The conformity assessment procedure (other than type
evaluation) which results in the affixing of a verification mark or issuing of a verification certificate, or both.

(17) Audit trail: The continuous data file containing a time stamped information record of events, such as
changes in the values of parameters of a device or software updates, or other activities which may influence
the metrological characteristics.

(18) Cryptographic : The encryption of data by the sender (storing or transmitting program) and description
by the receiver (reading program) with the purpose of hiding information from unauthorised persons and
includes electronic signing of data with the purpose of enabling the receiver or user of the data to verify the
origin of the data, that is to prove their authenticity.
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(19) Fault: The difference between the error of indication during or after exposure to a disturbance and the
mean intrinsic error of a measuring instrument.

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

Note 2: From the definition it follows that a “fault” is a numerical value which is expressed either in a unit of
measurement or as a relative value.

Note 3: If a certified measurement standard is not used, a fault is the difference between a single indication
during or after a disturbance, and the mean indication at reference conditions prior to test.

(20) Intrinsic error: The error of a measuring instrument, determined under reference conditions

(21) Open network: The network of arbitrary participants (electronic devices with arbitrary functions). The
number, identity and location of a participant can be dynamic and unknown to the other participants. This is
in contrast to a closed network which is a network of a fixed number of participants with a known identity
functionality and location.

(22) Universal computer: The computer that is not constructed for a specific purpose but that can be adapted
to the metrological task by software. In general this software is founded on an operating system that permits
loading and execution of software for specific purposes.

(23) Software validation: The confirmation by examination and provision of objective evidence (i.e.
information that can be proved true, based on facts obtained from observations, measurement, test, etc.) that
the particular requirements for the specific intended use are fulfilled. In the present case the related
requirements are those of this specification.

(24) Accuracy of a grain moisture calibration: The performance characteristic of a calibration assessed at
reference conditions.

Note: The assessment requires calculation of ¥, the bias over a set of test samples or the “calibration bias”,
and the standard deviation of the difference (SDD) between the meter and the reference method for each of
the 2 % moisture intervals which is the standard deviation of measurement errors from the same sample set.
Refer to, 1(2) of Sub-part B for the calculation of § and standard deviation of the difference from measured
values. The limiting values for § and standard deviation of the difference in column 2 of the Table under
clause (i) of sub-paragraph (4) of paragraph 4 shall be observed in order to deem a calibration as sufficiently
accurate.

(25) Average error shift: The algebraic mean of error shift values calculated from samples of the same grain
type with different moisture levels. The resulting “average” value is indicative of the average variation over
the encompassed measurement range, as opposed to the variation in measured values at one point of the
range.

Note: In this specification, reference to a resulting “mean” value is reserved for the mean of replicated
measurements that is, the mean of measured values on the same test sample (usually taken under repeatability
conditions).

(26) Auxiliary battery: The battery that is,-

(i) mounted in, or connected to, an instrument that can also be powered by the mains power; and

(ii) capable of completely powering the instrument for a reasonable period of time.

(27) Back-up battery: The battery intended to power specific functions of an instrument in the absence of the
primary power supply (Example: To preserve stored data).

(28) Calibration equation: The set of calibration coefficients for one type of grain to convert raw instrument
data into a moisture content measurement.

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

(30) enabling or inhibiting sealable hardware: The physically sealable hardware, such as a two-position
switch, located on a remotely configurable device, that enables and inhibits the capability to receive
adjustment values or changes to sealable configuration parameters from a remote device.

(31) Error shift: With reference to a certified measurement standard, means the difference between the mean
error of indication while one or more influence quantities are varied within the rated operating conditions and
the mean intrinsic error of a measuring instrument (Clause (i) of sub-paragraph (4) of paragraph 4 for the
error shifts associated with grain moisture meter testing).

Note: 1f a certified measurement standard is not used, the error shift is the difference between two measured
values, that is, the indication under rated operating conditions and the mean indication at reference conditions
prior to test.

(32) Grain: For the purpose of this specification, “grain” means oil seeds, pulses and cereal grains.

(33) Integrity of programs, data or parameters: The assurance that the programs, data or parameters have not
been subjected to any unauthorised or unintended changes during their use, transfer, storage, repair or
maintenance.

(34) Moisture content wet-basis: The ratio of moisture to the total mass of the grain sample.

(35) Moisture meter: The instrument that measures a parameter (electrical, optical, etc.) to predict the
moisture content of a grain within error limits.

(36) Sample temperature sensitivity: The measurement variation (relative to the moisture values obtained at
reference conditions) resulting from the range of grain sample temperatures permitted in commercial
measurements.

Note: Sample temperature sensitivity is controlled in approved moisture calibrations. During assessment, a
limit is placed on the value of the average error shift caused by allowable temperature variations.

(37) Significant fault: The fault greater than the value specified in this specification (clause (i) of sub-
paragraph (4) of paragraph 4).
Note: The specification may specify that the following faults are not significant, even when they exceed the
value defined in clause (i) of sub-paragraph (4) of paragraph 4, namely:—
(i) faults arising from simultaneous and mutually independent causes (e.g. electromagnetic fields and
discharges) originating in a measuring instrument or in its checking facilities;
(i1) faults implying the impossibility to perform any measurement;
(iii) transitory faults being momentary variations in the indication, which cannot be interpreted,
memorized or transmitted as a measurement result;
(iv) faults giving rise to variations in the measurement result that are serious enough to be noticed by
all those interested in the measurement result and the specification may specify the nature of these
variations.

(38) Abbreviations and acronyms:

AC - Alternating current

DC - Direct current

EM - Electromagnetic

EMC - Electromagnetic compatibility
em.f. - Electromotive force

ESD - Electrostatic discharge
EUT - Equipment under test

From - Normal frequency

M - Reference moisture

MPE - Maximum permissible error
RF - Radio frequency

RH - Relative humidity

RHrer - Reference relative humidity

SD - Standard deviation



[T @72 3(i)]

ATLT T TSI ; STHTETIOT 39

SDD -
STS -
t -
t1 -
t -
trR -
tref -
At -
tc -
tu -
Unom -
Vhom -
}_/ -

Standard deviation of differences

Sample temperature sensitivity

Actual temperature during a test

Lower operating temperature

Upper operating temperature

Reference temperature

Reference temperature during a test

Magnitude of the temperature difference between a sample and an instrument at Tt ¢
Minimum environmental temperature specified in this specification for type testing
Maximum environmental temperature specified in this specification for type testing
Nominal test voltage

Nominal mains voltage

Average of the difference between meter reading and reference method.

3. Units of measurement.—The unit of measurement for the moisture content of a grain sample, which is to be displayed
on a moisture meter, is the percentage (%) moisture by mass. Reference moisture (M) is expressed as the percentage
mass loss of the sample as determined by the reference method. The equation below represents wet-basis moisture

content:

FHl~ — FIl ] i
AM=—E__"1-100%

1y

Where, myo is the original mass of the sample and m; is the final mass of the sample.

4. Metrological requirements.—
(1) Influence quantities:
(1) Reference conditions —

(a) Ambient temperature: 20 °C to 27 °C

(b) Relative humidity: 30 % to 70 %

(¢) Atmospheric pressure: 86 kPa to 106 kPa

(d) Power voltage: nominal mains or test voltage, Vnom O Unom

(e) Power frequency: nominal frequency, From

(f) Instrument tilt position: level at 0° + 0.1°

Note: During each test, the fr and RHyer shall not vary by more than £2 °C and +10 %
respectively within the allowable ranges.

(i1) Disturbance test ranges —

(a) AC mains voltage dips, short interruptions and voltage variations: reduction to 0 % (0.5
cycle), reduction to 0 % (1 cycle), reduction to 70 % (25 / 30(1) cycles), reduction to 0 %
(250 /3000 cycles);

(b) Bursts (transients) on AC mains: Amplitude 1 kV, repetition rate 5 kHz;

(¢) Radiated radio-frequency fields, electromagnetic fields: 26 MHz — 2 GHz, 10 V/m;

(d) Conducted radio-frequency fields: 0.15 MHz — 80?® MHz, 10 V (e.m.f);

(e) Electrostatic discharge — direct application: Up to 6 kV contact discharge;

(f) Electrostatic discharge — indirect application: Up to 8 kV air discharge; and

(g) Storage temperature (extreme shipping conditions): —20 °C to 50 °C or greater as
specified by the Director (Legal Metrology).

Note 1: The cycle counts apply for 50 Hz / 60 Hz respectively

Note 2: Testing up to 26 MHz is permitted. Refer clause (iv) of sub-paragraph of (5) of
paragraph 3 of Sub-part B, for conditions.

(2) Rated operating conditions: Measuring instruments shall be designed and manufactured such that their
errors do not exceed the maximum permissible errors for initial verification as defined in clause (ii) of sub-
paragraph (4) of paragraph 4 when operated within the following operating conditions, namely:—

(i) Ambient temperature: 10 °C to 30 °C (V;

(i1) Relative humidity: up to 85 % no condensation;

(iii) Atmospheric pressure: 86 kPa to 106 kPa;

(iv) Power voltage: —15 % to +10 % of mains or test voltage;

(v) Power frequency: nominal frequency, Fnom;

(vi) Instrument tilt position: 5 % or maximum allowable on level indicator where indicator is present;

(vii) Grain sample temperature: 2 °C to 40 °C ¥;

(viii) Sample and instrument temperature differential: 10 °C ; and
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(ix) Grain sample moisture range: Specified by the manufacturer (See sub-paragraph (1) of
paragraph 5.

) This is the minimum range. The manufacturer may specify a wider range (see sub-paragraph (6) of
paragraph 4).

@ This is the minimum grain sample temperature range. The manufacturer shall specify the
temperature range for each grain or seed for which the meter is to be used (sub-paragraph (7) of
paragraph 4).

) This is the minimum differential. The manufacturer may specify a larger differential. (sub-
paragraph (7) of paragraph 4).

(3) Reference method: (i) An air oven method is the most common rapid reference method for grain moisture
determination.

(i1) Every air oven method vary widely in procedures and results, but all are based on heating a known mass
sample for a particular period of time (or until the sample no longer looses mass) at the required temperature
and measuring the loss of mass.

(ii1) The amount of mass lost is assumed to be the amount of water that was present in the sample.
Unfortunately, water is not the only constituent that is driven off by heating. In the “ideal” oven method, the
heating times and temperatures shall be set so that the amount of non-aqueous material driven off is
approximately equal to the amount of water that remains after drying.

(iv) The parameters are determined by comparing the air oven method to other more basic (and more
difficult) methods such as the phosphorous pentoxide (P,Os) method or the Karl Fischer method. Most air
oven methods require hours or days to complete.

(4) Maximum permissible errors: For type evaluation the maximum permissible error for grain moisture
meters as a function of the grain type and moisture content is half the MPE that is applied at verification or in-
field inspection. The maximum value within a given interval of moisture content shall be used as the
reference moisture content for all requirements in calibration or testing. For consistency of application in
testing laboratories in different countries, it is recommended that each of the 2 % moisture intervals shall
begin and end with an even number of moisture (e.g. within a moisture interval of 10 % to 12 % the MPE
shall be calculated based on 12 % moisture).

(1) MPE:s for Type evaluation.

Table
Serial | Grain type MPE in percent. moisture|Average Repeatability |Reproducibility
Number content (M) % Error shift SD SDDi
% %
a 2 3 “ (6)) (6)
(D) 0.5 x column|0.5 x column|0.6 x column
Corn, oats, pulses, [If0.025 x M <0.4, then 3) (3) (3)
rice, MPEs= 0.4; else
sorghum, sunflower
MPEs =0.025 x M
(e.g. If M <16 then
MPEs= 0.4;
else MPEs = 0.025 xM)
()
All other 1f0.02 x M < 0.35 0.5 x column|0.5 x column|0.6 x column
Grains and oil seeds then 3) (3) (3)
MPEs= 0.35; else
MPEs=0.02xM
(eg M <17.5 then
MPEs= 0.35;
else MPEs = 0.02 x M)

(i1) MPEs at verification or inspection.

Table
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MPEs at verification or inspection

Serial Type of grain or seed MPEs in per cent. moisture content (M)
Number
) 2) 3)
(1) (I) Corn, oats, pulses, rice, | If 0.05 x M <0.8 then

sorghum, sunflower MPEs=0.8; else MPEs =0.05 x M
(2) (II) All other cereal grains and | If 0.04 x M <0.7 then

oilseeds MPEs=0.7; else MPEs=0.04 x M

(5) Accuracy and precision requirements: The error of a moisture meter for a given sample of grains or seeds
is the difference between the average of a result of a series of repeat measurements of a grain sample and the
conventional true value of the moisture content.

(6) Instrument environmental operating temperature range: (i) A meter shall meet the moisture accuracy
specification over a minimum environmental operating range of 20 °C.

(i1) The minimum environmental operating temperature range is 10 °C to 30 °C. No moisture value may
be displayed when the instrument’s environmental operating temperature range is exceeded. An appropriate
error message shall be displayed when the moisture meter is outside its environmental operating temperature
range.

(ii1) The manufacturer shall specify a wider temperature range than the #c to ty and request type testing
and approval over the wider environmental operating temperature range (i.e. for that particular type approval
application, the manufacturer’s specified ranges are adopted as #c to fx).

(7) Sample temperature range: The manufacturer shall specify the temperature range for each grain or seed for
which the meter is to be used.

(i1) The minimum sample temperature range for each grain shall be 2 °C to 40 °C. No moisture value
shall be displayed when the temperature range is exceeded. An appropriate error message shall be displayed
when the temperature of the grain sample exceeds the temperature range for the grain.

(1ii) The manufacturer shall specify the maximum allowable difference in temperature between the meter
and the sample for which an accurate moisture determination can be made. The moisture meter shall be able
to take into account a temperature difference of at least 10 °C.

(iv) No moisture value may be displayed when the maximum allowable temperature difference is
exceeded. An appropriate error message shall be displayed when the difference in temperature between the
meter and the sample exceeds the difference as per this specifications.

v) If the instrument is not able to measure sample temperature, then the operating procedure shall
include a step to manually record the sample temperature using a separate thermometer before taking a
moisture reading.

5. Technical requirements.— (1) Grains and minimum moisture ranges: Due to climatic and crop variability, the
commercially important moisture content ranges (at least 6 % moisture) for the grain types shall be used for which a
manufacturer shall seek approval of model of moisture meter for cereal grains and oil seeds. For meters designed to be
used on a number of different grain types, at least three calibrations shall be submitted for moisture meter examination.
The grains are typically those which are —

(i) of greatest economic importance;

(i1) significantly different in their physical structure to adequately test the instrumentation (e.g. large
grains, small grains, and oil seeds); and

(iii) variable and are typically grown in regions of the country.

The manufacturer shall specify the grain and oil seed types and the applicable moisture
range for the meter, subject to the minimum ranges  specified in clause (i) of sub-paragraph (4) of
paragraph 4.

(2) Selection of grain on instrument: Moisture meters shall permit the selection of grain or seeds being
measured and the selection of the grain shall be clearly identified and visible to all parties present.

(3) Minimum sample size: The minimum allowable sample size used in analysis shall be 100 g or 400 kernels
or seeds, whichever is smaller.
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(4) Determination of quantity and temperature: The moisture meter system shall not require the operator to
judge the precise volume or weight and temperature needed to make an accurate moisture determination.
External grinding, weighing and temperature measurement operations are not permitted.

(5) Instrument warm-up period: When a meter is turned on it shall not display or record any usable values
until the operating temperature necessary for accurate determination has been attained. This requirement shall
not be necessary for instruments which do not require any warm-up time.

(6) Digital display and recording elements: (i) Meters shall be equipped with a digital indicating element.

(i1) The minimum height for the digits used to display moisture content shall be 10 mm. Moisture
content results shall be displayed as percent moisture, wet-basis and if recorded, recorded as per cent moisture
content, wet-basis. Sub-divisions of this unit shall be in terms of decimal sub-divisions (not fractions).

(1ii) The display shall permit moisture value determination to 0.1 % resolution. The 0.1 % resolution is
for commercial transactions. The display and printout shall also permit 0.01 % resolution for type evaluation
only.

@iv) Meters shall be equipped with an internal recording device and a communication interface or both
that permits interfacing with an external recording device. Correspondence between the displayed information
and the recording device shall be verified.

) The measurement records shall include at least the date, grain type, sample identification, grain
moisture results, calibration version identification and, as appropriate, error messages.

(vi) A digital indicating element shall not display, and a recording device shall not record, any moisture
content values before the end of the measurement cycle.

(vii) Especially on multi-constituent meters (e.g. meters which also measure grain protein), provision
shall be made to ensure an unambiguous relation between the displayed or recorded values and the
constituents.

(7) Data storage: (i) If data storage is required, the measurement data must be stored automatically
when the measurement is concluded. 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.

(i1) The measurement value stored shall be accompanied by all information necessary for future use. The
measurement records shall include as a minimum: unambiguous identifier of the measurement, measurement
date, unique identification of the instrument, grain type, moisture results and units, calibration version
identification, error messages and constituent labels (on multi-constituent meters). Acceptable examples of a
measurement identifier include consecutive numbers enabling assignment to values printed on an invoice, or a
test sample identification.

(8) External data storage: When external stored data are considered, the following additional requirements
shall be fulfilled, namely:—
(1) the data shall be protected by software means to guarantee its authenticity and integrity. The
software that displays or further processes the measurement values and accompanying data shall
check the time of measurement, authenticity and integrity of the data after having read them from the
insecure storage or after having received them from an insecure transmission channel. If an
irregularity is detected, the data shall be discarded or marked unusable. For instruments using an
open network, a higher severity level is required.
Note: Software modules that prepare data for storing or sending, or that check data after reading or
receiving belong to software part;
(ii) the measurement shall not be inadmissibly influenced by a transmission delay; and
(iii) if a transmission interruption occurs because the network services become unavailable, no
measurement data shall be lost. The measurement process shall be stopped to avoid the loss of
measurement data.

(9) Meter construction : (i)Moisture meters and all accessory equipments shall be of such materials, design
and construction as to make it probable that, under normal service conditions; namely:-

(a) accuracy shall be maintained;

(b) operating parts shall continue to function as intended, and

(c) adjustments shall remain reasonably permanent.

(i1) Undue stresses, deflections or distortions of parts shall not occur to the extent that accuracy or
permanence is detrimentally affected.
(1ii) The housing of moisture meters shall be constructed so that the main components of the instrument

are protected from dust and moisture.
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(iv) The measured quantity shall be a quantity or a function of various quantities such as: mass, volume,
temperature, electrical resistance, spectral data or capacitance.
V) When the principle of measurement of a moisture meter requires the use of a grinding mill, the mill

shall be considered an integral part of the moisture determining process. Its design, method of use and
integration with the moisture meter shall be appropriate and complete for the measurement.

(10) Marking:
(1) General marking — Each moisture meter shall be clearly and permanently marked for the purposes
of identification with the following information, namely:-
(a) manufacturer’s name or trademark;
(b) designation of the instrument type (model number) and serial number, given by the
manufacturer; and
(c) type or model approval mark.

(i1) Location of marking — The required information shall be so located that it is readily observable
without the need to disassemble parts, requiring the use of any means separate from the device.

(iii) Marking operational controls, indications and features— All operational controls, indications and
features indicating switches, light displays and push buttons shall be clearly identifiable. The keys
necessary only to the operator shall be marked to the extent that a trained operator can understand the
function of each key.

(11) Ambient temperature operating ranges: A meter shall automatically and clearly indicate when the
operating range of the meter has been exceeded by either an error indication, or by blanking the display.
(i) Moisture range of grain and seed— A meter shall not display or record any moisture content values
when the moisture content of the grain sample is beyond the operating range of the device, unless the
moisture representation includes a clear error indication (and recorded error message with the
recorded representation).
(i1) Temperature range— A meter shall not display or record any moisture content values and an
appropriate error message shall be displayed when its temperature range or the temperature range of
the grain and seed or the maximum allowable difference in the meter temperature and sample
temperature are exceeded. If the moisture meter is not able to measure the sample temperature, then
the operating procedure shall include a step to manually record the sample temperature using a
separate thermometer before taking a moisture reading.

(12) Provision for sealing and calibration security: Provision shall be made for appropriate sealing by
mechanical, electronic or cryptographic means, making any change that affects the metrological integrity of
the instrument impossible or evident. Calibrations, zero-setting and test point adjustments are considered to
affect metrological characteristics and shall be sealed. Examples of appropriate sealing means are mechanical
sealing, event counter, audit trail, and access only via interfaces protected by cryptographic means. After
securing or verification, the software of an instrument shall not be modifiable or unloadable via any interface
or by other means without breaking the seal. Refer to Annexure which contains practical guidance for sealing
moisture measuring instruments, including consideration of sealable parameters and details of sealing
mechanisms, e.g., metrological audit trails.

(13) Manufacturer’s manual: With each instrument, the manufacturer shall provide a manual that describes
the installation, operation and routine maintenance of the moisture meter and its accessories. In addition, the
manual must include the following information, namely:-
(1) name and address of the manufacturer;
(ii) type or pattern of the meter with which it is intended to be used;
(iii) date of issue;
(iv) kind or varieties of grain for which the meter is designed to be used; and
(v) limitations of use, including, but not confined to the moisture measurement range, grain or seed
temperature, maximum allowable temperature difference between the grain sample and the meter,
meter operating temperature range, voltage and frequency ranges, electromagnetic interferences and
electromagnetic compatibility. In addition, the manual shall be supplied to the owner or user of the
instrument in Hindi in Devanagari script or in English.

(14) Visibility of the moisture meter and of the measurement operations: Moisture meters in service shall be
so placed that all parties present have the possibility of simultaneously seeing all the measurement operations.
The indicating or recording device shall be seen at the same time, and all necessary steps shall be taken to
eliminate any possibility of error or fraud.
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(15) Power supply: A meter that uses alternating current must perform within applicable limits when tested in
accordance with, sub-clause (a) of clause (iv) of sub-paragraph (3) of paragraph 3 of Sub-part B.

(16) Battery-operated instruments: Battery-operated instruments shall not indicate or record values outside the
applicable tolerance limits when battery power output is excessive or deficient.

(i) Non-rechargeable batteries— Instruments powered by non-rechargeable batteries or by
rechargeable batteries that cannot be recharged during the operation of the measuring instrument shall comply
with the following requirements, namely:-

(a) an instrument provided with new or fully charged batteries shall comply with the
metrological requirements; and

(b) as soon as the battery voltage has dropped to a value specified by the manufacturer as
the minimum value of voltage at which the instrument complies with metrological
requirements, this shall be detected and acted upon by the instrument.

For these instruments, no special tests for disturbances associated with the “mains”
power (clause (i) of sub-paragraph (5) of paragraph 3 of Sub-part B) have to be carried out.
In the criteria for (categories of) instruments, a minimum period of time shall be stated
during which the instrument shall function correctly without renewing or recharging the
batteries and (in particular for continuous totalising measuring equipment) prevent the loss
of stored data.

(i1) Rechargeable auxiliary batteries — Instruments powered by rechargeable auxiliary batteries that

are intended to be recharged during the operation of the measuring instrument shall both:

(a) comply with the requirements of clause (i) of sub-paragraph (16) of paragraph 5 with the
mains power switched off; and

(b) comply with the requirements for AC mains powered instruments with the mains power
switched on.

(iii) Backup batteries — Instruments powered by the mains power and provided with a backup battery

for data-storage only shall comply with the requirements for AC mains powered instruments. A

minimum period of time shall be stated during which the function of the instrument shall function

properly without renewing or recharging the batteries. The provisions of sub-clause (b) of clause (i)

and clause (ii) of this sub-paragraph shall not apply for backup batteries.

(17) Level indicating means: A meter shall be equipped with a level indicator and levelling adjustment if its
performance is changed by an amount greater than the applicable tolerance when the meter is moved from a
level position to a position that is out of level in any direction up to 5 % from its normal operating position.
The level indicating means shall be readable without removing any meter parts requiring a tool.

(18) Software-controlled electronic devices and security:
(1) Specifications of the software requirements —
(a) The instruments and modules operated by software, the manufacturer shall specify or
declare how the software is implemented within the instrument or module, that is if it is installed in a
fixed hardware and software environment (embedded) or on a universal computer system
(implemented into the housing or external).
(b) The software shall be clearly identifiable via a unique software version or a checksum. In
the normal operation mode of the instrument, the software version or the checksum shall be
displayed or printed out on command or shall be displayed during the start-up procedure of the
instrument.
(c) The measuring algorithms and functions shall be appropriate and functionally correct as
evidenced by the instrument correctly displaying and recording the measurement result and the
required accompanying information. It shall be possible to validate algorithms and functions where
required by metrological tests.

(d) In types, where selected functions or parts of the source code can be modified, it shall be
possible to detect software variations, e.g, via checksum values.

(e) Further measurements shall not be possible when a significant fault is detected.

) In instruments or measuring systems using an internal or external universal computer, the
software shall be operated only in the environment, as per this specification, for its correct
functioning.

(2) To secure the correct functioning of the software, the operating system shall be fixed to a

defined invariant configuration.

Note: A fixed environment for software is also required for instruments where cryptographic data
protection is implemented or when software changes on a verified instrument are permitted without
an appointed verifier onsite.
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(h) The Director (Legal Metrology) shall administer the requirements in sub-paragraph (8) of
paragraph 5, if measurement data has to leave the measuring instrument and be stored or transmitted
in an insecure environment before it is used for commercial purposes.

(i1) Acceptable solutions for software identification —The software identification is provided in the
normal operation mode by either —
(a) aclearly identified operation of a physical or soft key, button, or switch; or

(b) a continuously displayed version number or checksum, etc.,

accompanied in both cases by clear instructions on how to check the actual software identification
against the reference number marked on or displayed by the instrument.
(iii)) Software documentation — The manufacturer shall submit the following additional
documentation during type or model approval, namely:-
(a) description of the software and how the requirements of clause (i) of this sub-paragraph
are met;

(b) description of suitable system configuration and minimal required resources;
(c) description of security means of the operating system (password, etc., if applicable);
(d) description of the (software) sealing methods;

(e) overview of the system hardware, e.g., topology block diagram, type of computers, type
of network, etc.;

(f) description of the accuracy of the algorithms, e.g., filtering of analog to digital
conversion results, price calculation, rounding algorithms, etc.;

(g) description of the user interface, menus and dialogues;

(h) description of the software identification which has to be clearly assigned to the
functions including the description of all encryption means;

(1) clear instructions on how to check the actual software identification against the reference
number as listed in the type approval certificate, which may additionally be marked on or
displayed by the instrument;

(§) list of commands of each hardware interface of the measuring instrument or electronic
device or sub-assembly including a statement of completeness;

(k) list of durability errors that are detected by the software and if necessary for
understanding;

(1) description of the detecting algorithms;
(m) description of data sets stored or transmitted;

(n) if fault detection is realised in the software, a list of faults that are detected and a
description of the detecting algorithm; and

(o) the operating manual.

(iv) Grain calibrations and integrity — Grain moisture meters measure the effect of moisture on
certain electrical or optical properties of grain. So, as the grain crop changes, the effect of moisture
on these physical properties of the grain may change based on the crop year. Director (Legal
Metrology) shall authorise updates on calibrations based on grain data collected during the current or
recent years to accommodate for the seasonal and crop year variations. Director (Legal Metrology)
shall also require retention of the data that is used to adjust the grain calibration. In many cases the
grain calibration data are downloaded to the instrument using a communication interface. These are
not considered software changes that shall require a change to the software identification. Changes to
the grain calibrations of the device shall be recorded in an audit trail or event logger.
(a) Calibration version,—A meter shall be capable of displaying calibration constants, a
unique calibration name, or a unique calibration version number for use in verifying that the
latest version of the calibration is being used to make moisture content determinations.
(b) Calibration protection,—If calibration constants are digitally stored in an electronically
alterable form, the meter shall be designed to make automatic checks to detect unauthorised
modification. An error message shall be displayed if calibration constants have been
electronically corrupted and no further measurement shall be possible.
(c) Calibration transfer,—The instrument hardware or software design and calibration
procedures shall permit calibration development and the transfer of calibrations between
instruments of like models without requiring user slope or bias adjustments.
(v) Correctness of algorithms and functions — (a) The measuring algorithms and functions of a
measuring device shall be functionally correct.



46

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

(b) The measurement result and any accompanying information shall be displayed, recorded and
printed correctly.
(c) It shall be possible to validate algorithms and functions by metrological tests.
(vi) Software protection —
(a) Prevention misuse — A measuring instrument, and especially the software, shall be
constructed in such a way that possibilities for unintentional, accidental or intentional
misuse are minimal.
(b) Fraud protection — For protection against fraudulent use, the following requirements
shall be fulfilled, namely:—
(I) software shall be secured against unauthorised modification, loading, or

changes by swapping the memory device. In addition to mechanical sealing,
technical means may be necessary to secure measuring instruments having 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 realized in such a
way that it does not facilitate fraudulent use; and

(IT) parameters that fix the characteristics of the measuring instrument shall be
secured against unauthorised modification. If necessary for the purpose of
verification, it shall be possible to display or print the current parameter settings.

(vii) Fault detection — Appropriate fault detection criteria (that is, operating ranges) are included in

this specification.

Sub-part B
Metrological controls and performance tests

1. Practical instruction.-

(1) Type approval grain samples: The characteristics of the standards (reference materials) shall be
representative of the grain being traded in the region. This is particularly important for the assessment of
calibrations. Foreign produce, that is, samples based on grain harvested in another country or region, may not
be suitable for the assessment of calibrations due to climatic and crop variability. The grain samples shall be
natural, that is, the moisture shall not be adjusted by soaking the sample in water or by spraying the sample
with water or by extended exposure of the sample to high humidity air, or by any other method of moistening.
Sufficient sample size shall be available to complete the tests, and satisfy the minimum allowable sample size
requirements for the meter and to allow for reference testing.

(2) Sample records: The sample records shall include the identification number assigned, the date received,
source, grain type, moisture and other pertinent information.

(3) Sample handling and storage: Upon receipt, the integrity of the moisture-tight sample enclosure shall be
checked and a new enclosure used, if necessary. Most grain samples are to be stored at 2 °C to 8 °C prior to
use. Prior to testing, samples shall be removed from cold storage and equilibrated to room temperature except
during analysis time, a test sample shall be returned to its enclosure.

(4) Sample cleaning: The sample must be visibly free from insects, foreign seeds and any other foreign
material. The condition of the sample (odour, appearance, damage) is recorded on the sample record. Spatial
inhomogeneity in a bulk sample is minimised as much as possible by mixing. The international standards
specified by the International Organisation for Standardisation shall be used for cleaning grain.

(5) Representative sample size: The sample shall be divided into representative portions slightly in excess of
the amounts needed for the meter plus reference method analysis.

2. Metrological controls.-

(1) Units submitted for type test: Manufacturers shall provide the Director (Legal Metrology) with at least two
instruments and an operating manual. A manufacturer may also provide data and other information that
support a determination of whether the performance of the instrument meets the requirements of this
specification.
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(2) Documentation: The documentation submitted with the application for type or model approval shall
include —
(1) description of its general principle of measurement;
(i1) lists of the essential sub-assemblies, components (in particular electronics and other essential
ones) with their essential characteristics;
(ii1) mechanical drawings;
(iv) electric or electronic diagrams;
(v) installation requirements;
(vi) security sealing plan;
(vii) panel layout;
(viii) software documentation as described in clause (iii) of sub-paragraph (18) of paragraph 5 of
Sub-part A.
(ix) test outputs, their use, and their relationships to the parameters being measured;
(x) operating instructions provided to the user, documents or other evidence that supports the
assumption that the design and characteristics of the measuring instrument comply with the
requirements of this specification; and
(xi) a list of grains and moisture ranges to be approved using the instrument.

(3) Type approval: The Director (Legal Metrology) shall review the operating manual for its completeness
and clarity of operating instructions and shall visually inspect the instrument in conjunction with a review of
its specifications by the manufacturer to determine that the technical requirements under paragraph 5 of Sub-
part A are met.

The Director (Legal Metrology) shall carry out the tests defined in paragraph 3 to confirm that electronic
moisture measuring instruments perform and function as intended in a specified environment and under
specified conditions.

(1) Accuracy, repeatability and reproducibility tests: (a) Due to the natural variability of grain
and oil seeds, grain moisture meters shall be statistically tested for accuracy, repeatability and
reproducibility with natural moisture test samples for all approved grain types.

(b) The entire range of moistures shall be tested at 2 % moisture intervals.

(©) These tests shall be carried out under reference environmental conditions. The two tests for
accuracy are moisture error, that is, y, the average of the difference between the meter reading and
the reference method, and the standard deviation of this difference, SDD, as defined in clause (ii) of
sub-paragraph (2) of paragraph 3. The standard deviation, SD, of the sample replicates is used as the
measure of the repeatability of the instrument. Reproducibility between submitted instruments is
estimated by calculating the instrument’s standard deviation of differences, SDD;. Details of the
necessary sampling and the mathematical analysis for y, SDD, SD and SDD; can be found in sub-
paragraph (2) of paragraph 3.

(i1) Influence factors tests: (a) During type evaluation, a moisture meter shall be tested for the
following influence factors using the applicable reference conditions in clause (i) of sub-paragraph
(1) of paragraph 4 of Sub-part A. Unless otherwise specified, the Director (Legal Metrology) shall
select a single well performing grain type and a 2 % moisture interval for the basic instrument tests.
(b) Meter indicated moisture difference determinations shall be made for each influence factor
according to the details of the analysis contained in the test procedures in paragraph 3.

Serial Influence factors Test procedure section
number
Basic instrument tests

0 @) 3)
1 Instrument stability Clause (ii) of sub-paragraph (3) of paragraph 3
2 Instrument warm-up time Clause (iii) of sub-paragraph (3) of paragraph 3
3 Power source variation: Clause (iv) of sub-paragraph (3) of paragraph 3

voltage*

battery voltage*

*whichever is appropriate
4 Instrument storage temperature Clause (v) of sub-paragraph (3) of paragraph 3
5 Instrument levelling Clause (vi) of sub-paragraph (3) of paragraph 3
6 Instrument humidity sensitivity Clause (vii) of sub-paragraph (3) of paragraph 3
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7 Instrument temperature sensitivity | Clause (viii) of sub-paragraph (3) of paragraph 3
Sample temperature test
8 Sample temperature sensitivity | sub-paragraph (4) of paragraph 3
A description of the performance tests for these influence factors is given in the Test procedure
under this Sub-part.
(iii) Disturbance tests: When subjected individually to the disturbances tests the meter shall not
exhibit a significant fault as defined in sub-paragraph (37) of paragraph 2 of Sub-part A.
Serial Disturbance test Test procedure section (as appropriate,
number severity levels are included in the test
procedures given in this Sub-part)
(€3] 2 3
1 AC mains voltage dips, short interruptions and voltage | clause (i) of sub-paragraph (5) of paragraph 3
variations
2 Bursts (transients) on AC mains clause (ii) of sub-paragraph (5) of paragraph 3
3 Radiated radiofrequency, electromagnetic susceptibility | clause (iii) of sub-paragraph (5) of paragraph 3
4 Conducted radiofrequency fields clause (iv) of sub-paragraph (5) of paragraph 3
5 Electrostatic discharges clause (v) of sub-paragraph (5) of paragraph 3.

(iv) Error under rated operating conditions: The type of measuring instrument is presumed to comply
with the provisions specified in paragraph 4 of Sub-part A, if it passes the tests in this Sub-part,
confirming that the error of the measuring instrument does not exceed the maximum permissible
error on initial verification specified in clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A
under the reference conditions specified under clause (i) of sub-paragraph (1) of paragraph 4 of Sub-
part A.

3. Test procedures.—

(1) General:

(1) This Part defines the program of performance tests intended to ensure that electronic moisture
measuring instruments perform and function as intended in a specified environment and under specified
conditions, as provided with the tests. Each test indicates, where appropriate, the reference conditions under
which the intrinsic error is determined.

(i1) When the effect of one influence quantity or disturbance is being evaluated, all other influence
quantities and disturbances shall be held relatively constant, at values close to reference conditions.
(ii1) The instrument shall be stabilized according to the manufacturer’s specifications. If the manufacturer

does not recommend a warm-up time, accurate results will be provided immediately after the instrument is
turned on.
For testing, the display shall allow resolution to 0.01 %.
@iv) Specification of grain moisture samples used in type evaluation testing:
(a) the samples shall be naturally occurring grain. Sample sets shall be as homogeneous as possible;

(b) the test samples of grain shall be clean, sound and fit for purpose.

Note: The tests in sub-paragraphs (2), (3) and (4) are described for two instruments (i.e. two sample
units are the equipment under test (EUT)). The tests in sub-paragraph (5) are described for one
instrument (i.e. one sample unit is the equipment under test).

(2) Accuracy, repeatability and reproducibility:

(1) Sample selection— (a) The testing laboratory shall choose well-performing moisture-stable grain
samples comprising three adjacent 2 % moisture intervals within a minimum range of 6 % moisture
(e.g. 10 % to 12 %, 12 % to 14 %, 14 % to 16 %) for conducting type approval testing.

(b) Grain and seed types chosen shall be economically important and significantly different in
their physical structure to adequately test the instrumentation.
(c) The Director (Legal Metrology) shall be responsible for determining the variable grains

used for conducting testing.
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(d) Moisture intervals selected shall bracket commercially important moisture levels for the
grain type. For uniformity of application, each 2 % moisture interval shall begin and end with an
even number (i.e., the moisture range of 10 % to 12 % will consist of samples in the moisture range
of 10.1 % to 12 %).

(e) The maximum value calculated for a given 2 % moisture interval (i.e. 10 % to 12 %, 12 %
to 14 %, 14 % to 16 %) shall be used when calculating the maximum permissible errors.

(f) A sample set for accuracy, repeatability and reproducibility shall consist of a minimum of 30
samples with ten samples selected from each 2 % moisture interval.

(2) Grain sample sets shall be pre-screened for moisture homogeneity by comparing an
approved moisture meter result to the result of determinations using the reference moisture method.
No sample set shall be used where the standard deviation of the differences (SDD) between the
approved moisture meter and the reference method for the samples in any of the 2 % moisture
intervals exceed the MPEs defined in column (3) of the Table under clause (i) of sub-paragraph (4)
of paragraph 4 of Sub-part A, minus 0.1.

(h) Three replicates shall be run on each instrument for each sample, resulting in a total of 180
observations per grain type (2 instruments X 3 moisture intervals x 10 samples x 3 replicates).

(i1) Accuracy test— (a) The accuracy test consists of two tests, namely, error determination and
standard deviation of differences (SDD). Accuracy acceptance requirements for both are defined in
column (3) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A for the
appropriate 2 % moisture intervals.

(b) Reference method portions shall be cut off from each sample and submitted to the reference
procedure before and after the above tests, and the results recorded.
(c) The two tests for accuracy are moisture error, y, (meter reading versus reference method)

and the standard deviation of the differences (SDD), between the meter and the reference method for
each of the 2 % moisture intervals. Each instrument shall be individually tested. The equations for y

and SDD are given below:
n J—
Z[:X."_rf) " -\
y—= l'E(‘P,- ~y)
n SDD = \| i
n—1
where
y = average overall y;
Yi = X;— 1
X, = average meter moisture value for sample 7 (3 replicates)
T = reference moisture value for sample 7
n = number of samples per 2 % moisture interval (7 = 10)

SDD = standard deviation of the differences

The manufacturer shall adjust the calibration bias to compensate for differences from the type
evaluation laboratory in reference methods or sample sets.

(iii) Repeatability— The repeatability of a meter is defined as the standard deviation (SD) of the three
replicates. It shall be calculated for each sample in a 2 % moisture interval and pooled across
samples. Each instrument shall be tested individually. The equation used to calculate SD is given
below:
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where
X; = meter moisture value for sample Iand replicate j

X, = average of the three moisture values for sample 1

n = number of samples per 2 % moisture mterval (# = 10)

SD = standard deviation

Repeatability requirements for standard deviation (SD) are defined in column (5) of the Table under
clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A for the appropriate 2 % moisture
interval.

(iv) Reproducibility— Reproducibility between submitted instruments is estimated by calculating the

standard deviation of differences, SDD; over the 6 % moisture range. The equation used to calculate
instrument reproducibility is given below:

>, -ay

SDD; = |H——
n—1
where
d, =x® - X
w . . .
i = mean of three replicates for sample I on mstrument 1
%

= mean of three replicates for sample 7 on mstrument 2
d= mean of the d,
n= number of samples 1 all 2 % moisture ranges

SDD; = reproducibility

Reproducibility requirements are defined in column (6) of the Table under clause (i) of sub-
paragraph (4) of paragraph 4 of Sub-part A for the 6 % moisture range.

(3) Basic instrument tests — influence factors: (i) Sample selections — The following tests shall be performed using a
single, stable moisture sample. Throughout the influence factor testing, portions of the grain samples shall be tested to
determine that the moisture content is appropriate for the test and that the sample was stable throughout the test. As an
example a reference moisture method or master instrument can be used. In any case, the method used to assess the
sample stability shall be indicated in the test report.

(i1) Instrument stability— (a) Three samples shall be tested, one from each of the three 2 %
moisture interval samples of a single grain type (e.g. 10 % to 12 %, 12 % to 14 %, 14 % to 16 %).

(b) Number of repetitions: 5.

The minimum time period for assessing instrument stability shall be four weeks. Each of the 3
samples shall be measured 5 times through all of the meters submitted for type approval, prior to
running any other type evaluation tests. The mean moisture content obtained for the 15 observations
(3 samples x

5 replicates) shall be recorded.
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(©)

The 3 samples shall be stored and retested once all other type evaluation testing has been

completed. The maximum permitted difference between the means of the two tests is defined in
column (4) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A.

(iii) Instrument warm-up time — Number of repetitions: 5.

The following test procedures shall be used to check warm-up times recommended by the
manufacturer. If the manufacturer does not recommend a warm-up time, assume that turning the
instrument power on shall immediately provide accurate results.

Test sequence:

(a) instrument powered off and stabilised at reference conditions (overnight);

(b) instrument powered on, test after waiting for the warm-up time as specified by
manufacturer;

(c) test after waiting one hour or twice the manufacturer’s recommended warm-up time,
whichever is greater.

For an instrument where no warm-up time is required, the sample shall be tested
immediately upon the instrument being powered on and then again after 1 hour. The
maximum permitted difference between the means of the two tests is defined in column (4)
of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A.

(iv) Instrument power supply—

(a) Main voltage variation — Number of repetitions: 10.

Voltage variation nominal voltage: (Unom)  Unom— 15 %,  Unom + 10 %

Voltage shall be varied to the above stated levels. Voltage settings shall be determined and
recorded to = 0.1 V. The difference between the mean moisture indication at the nominal
voltage and the mean moisture indication at the tested extremes of voltage shall be
evaluated. The maximum permitted difference between the mean moisture meter value at
nominal voltage and the mean value determined at the high and low voltage test points is
defined in column (4) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of
Sub-part A. The maximum allowable standard deviation of 10 repeat measurements at any
of the voltage levels is 0.10 %. For battery-powered devices the SD for 10 repeat
measurements for a nominal battery charge is 0.10 %. After each change in the voltage, the
meter shall be allowed to stabilize for 30 minutes before testing.

(b) Low voltage of internal battery (not connected to the mains power)—

The test method consists of a variation in the supply voltage. The objective of this test is to
verify compliance with the provisions specified in clause (i) of sub-paragraph (4) of
paragraph 4 of Sub-part A under conditions of low battery voltage.

The test procedure consists of exposure of the battery for a period sufficient for achieving
temperature stability and for performing the required measurements. If an alternative power
source (standard power supply with sufficient current capacity) is used in bench testing to
simulate the battery, it is important that the internal impedance of the battery also be
simulated. The maximum internal impedance of the battery shall be specified by the
manufacturer of the instrument.

Test sequence:
Stabilize the power supply at a voltage within the defined limits and apply the measurement
or loading condition, or both. Record the following data:

(I) Date and time

(IT) Temperature

(IIT) Power supply voltage

(IV) Functional mode

(V) Measurements or loading condition, or both

(VD) Indications (as applicable)

(VII) Errors

(VIII) Functional performance.
Reduce the power voltage to the equipment under test until the equipment clearly ceases to
function properly according to the specifications and metrological requirements, and note
the following data:

(I) Power supply voltage

(IT) Indications

(IIT) Errors

(IV) Other responses of the instrument.
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The severity for this test is level 1. At level 1, the lower limit of the voltage is the lowest
voltage at which the equipment under test functions properly according to the specifications
and the number of cycles is at least one test cycle for each functional mode.

v) Instrument storage temperature — (a) Number of repetitions: 10.

The purpose of this test is to simulate extreme shipping conditions. A single sample is analysed (n =
10) at reference conditions (clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A) prior to
temperature cycling.

(b) The instrument is then powered down and placed in the environmental chamber. The
chamber temperature is then increased to 50 °C or greater as specified by the Director (Legal
Metrology) over a one-hour period and maintained at that temperature for three hours. The chamber
temperature is then decreased to —20 °C, over a one-hour period and maintained at that temperature
for three hours. Repeat the temperature cycle.

() The instrument is equilibrated at reference conditions (clause (i) of sub-paragraph (1) of
paragraph 4 of Sub-part A) for at least twelve hours unpowered. The instrument is turned on for the
specified warm-up period, as provided by the manufacturer and the test sample analysed a second
time (n = 10).

(d) The mean of each replicate measurement shall be determined before and after temperature
cycling. The maximum allowable difference in the mean values due to temperature cycling is defined
in column (4) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A.

(vi) Instrument levelling—
(a) Instruments without level indicators — Number of repetitions: 5.
Reference tilt condition: instrument level within 0.1°
Degree of tilt: 5 % front to back and left to right (minimum of 2 orientations of tilt)
The test procedure consists of measuring the single sample with the instrument mounted on
a level surface (reference alignment), then in each of the two orientations of tilt front-to-
back and left to right, at a tilt of 5 %, returning to the reference alignment for the final test.
Reference method portions shall be cut out from the bulk sample and submitted to the
reference procedure or master meter before and after the instrument level tests and the
results recorded. The mean of each replicate measurement shall be determined for each
orientation. The maximum allowable difference in the mean values of each tilt orientation
from the mean of the two reference orientations is specified in column (4) of the Table
under clause (i) of sub-paragraph (4) of paragraph 4 of Sub-part A.
(b) Instruments with level indicators — Meters equipped with level indicators shall be tested
at the indicated limits of the level indicator (front to back and left to right) rather than the
specified tilt in sub-clause (a) of clause (vi) of sub-paragraph (3) of paragraph 3.
Orientations similar to those sub-clause (a) of clause (vi) of sub-paragraph (3) of paragraph
3 shall be applied with the same performance requirements.

(vii) Humidity — Number of repetitions: 10.

Instruments (power on) shall be placed in an environmental chamber at 22 °C and a relative humidity
of 20 % for sixteen hours. Samples shall be stored sealed at reference conditions. After equilibration
the sample shall then be analysed in the chamber. The relative humidity shall be raised to 90 % (22
°C) and, after the instrument has equilibrated at this humidity for at least 16 hours, the sample shall
again be analysed. The mean of each replicate measurement shall be determined for each humidity
level. The maximum allowable difference in the mean values between the two humidity levels is
defined in column (4) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of
Sub-part A.

(viii) Instrument temperature sensitivity (converting to heat test and cold test)— One grain type —
Three samples, one from each of the three 2 % moisture intervals of a single grain type (e.g. 10 % to
12 %, 12 % to 14 %, 14 % to 16 %). Instruments shall be tested in an environment chamber at:
(a) Reference temperature, #z, 65 % RH.
(b) The lower operating temperature (¢;), 65 % RH.
(c) The upper operating temperature (#2), constant humidity ratio of 0.005 kg of water per kg
of dry air. The manufacturer shall declare #; and #, as the instruments operating range. If the
operating range is not declared then the minimum operating temperature range from 10 °C
to 30 °C shall apply.
Instrument temperature sensitivity tests shall be run using three moisture level samples.
Each sample shall be cut into 3 portions for testing at fz, at ¢;, and at ;. Instruments shall
remain in the chamber throughout cycling to the appropriate temperatures; the sample shall
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be placed in the test chamber at the test temperature for at least 4 hours in a covered
moisture inert container before instrument moisture measurements. Instruments shall be
equilibrated to the new environmental conditions at least four hours prior to sample testing.
The mean of each replicate measurement shall be determined for each temperature level.
The maximum allowable difference in the mean values between #z, and ¢; and #, at £, is 0.8
x the value in column (2) of the Table under clause (i) of sub-paragraph (4) of paragraph 4
of Sub-part A.

@) Sample temperature sensitivity — influence factor test — (a) ~ Three grain types—

Three 2 % moisture interval samples: (e.g. 10 % to 12 %, 12 % to 14 %, 14 % to 16 %)

Number of samples: (3 grain types, 3 moisture levels, duplicate samples at each moisture level)

Number of repetitions: 3

Instrument temperature: at reference conditions (clause (i) of sub-paragraph (4) of paragraph 4 of Part 1),
reference temperature (Zef)

Grain or seed temperatures: reference temperature (f.r), manufacturer declared t.r £ A¢f or minimum A¢ of +
10 °C in case of no separate specification

(b) Additional testing is required to verify that accurate results are provided when the sample and
instrument are at different temperatures. This shall be referred to as the sample temperature sensitivity test.
(c) The purpose of this test is to verify that the instrument provides accurate results when there is a

difference in temperature between the sample and the instrument. The sample temperature sensitivity test
shall be conducted using the three grain or seed types comprising three 2 % moisture intervals. For practical
reasons due to the ability to accurately determine the reference value of elevated temperature grain samples,
the maximum sample temperature for type approval testing shall be 45 °C.

(d) The grain and seed test temperature shall be according to the manufacturer’s specification. If there is
no separate specification, the minimum temperature difference requirement shall be = 10 °C from the
reference temperature.

(e) Tests shall be conducted with the instrument at reference temperature (#.r, see Sub-part A, clause (i)
of sub-paragraph (1) of paragraph 4) and the sample temperature varying from t.er— Afc t0 trer + Atn, Where frer
is the reference temperature. The manufacturer’s specified sample temperature for the sample above the
instrument temperature is represented as fr + Aty and below as #r — Afc. The two temperature differences
need not be equal. In no case shall #.r + Ay be allowed to exceed 45 °C for the test.

® Three moisture level analyses shall be made for each grain sample at each of the three test
temperatures. The means for the 18 observations (2 samples X 3 moisture intervals x 3 replicates) of each
grain or seed type shall be determined. The maximum permitted difference at the sample temperature extreme
from moisture levels measured at reference sample temperature is 2.25 X column (3) of the Table under clause
(i) of sub-paragraph (4) of paragraph 4 of Sub-part A for grain types mentioned in column (2), against serial
number (1), otherwise it is 2 x column (4) of the Table under clause (i) of sub-paragraph (4) of paragraph 4 of
Sub-part A for grain types mentioned in column (2), against serial number (2).

(5) Additional test for electronic instruments — disturbance tests — The disturbance tests in this section are
described for a single instrument, that is, one sample unit is the equipment under test (EUT). Testing with
appropriate measures where the use of grain samples shall not be possible or constructive due to the test
conditions of the disturbance test is permitted.

(1) AC mains voltage dips, short interruptions and voltage variations.

Table
Serial Test method Short-time reductions in mains voltage
number
(€3] 2 3
1 Sample One sample with mid-range moisture and stable moisture content. Wheat is
the preferred grain type.
Consecutive measurements per sample at each condition: 10
2 Test procedure in brief | Over four tests, the EUT shall be subjected to voltage reductions and

interruptions of varying intensity and duration.

A test generator suitable to reduce the amplitude of the AC mains voltage for
a defined period of time is used. The performance of the test generator shall
be verified before connecting to the EUT.
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The mains voltage interruptions and reductions shall be repeated with a time
interval less than the time required for a single measurement so that at least
one voltage interruption occurs per measurement. At least 10 cycles are
necessary for each test to enable the required number of measurements.

Record the following prior to and during each test:
(a) moisture measurements;

(b) indications and errors; and

(c) functional performance.

3 Test severity Test (a) Unom to zero for a duration equal to half a cycle of frequency

Test (b) Unom to zero for a duration equal to one cycle of frequency

Test (¢) Unom to 70 % reduction for a duration equal to 25/30* cycles of
frequency

Test (d) Unom to zero for a duration equal to 250/300* cycles of frequency

4 Notes *Values are for 50 Hz and 60 Hz respectively

5 Requirements All operational functions shall operate as designed (e.g. indicators).

The effect of the disturbance on moisture measurements shall not exceed a
significant fault or the instrument shall detect and react to the fault [see sub-
paragraph (26) and (37) of paragraph 2 of Sub-part A]

(i1) Bursts (transients) on AC mains.

Table

Serial Test method Electrical bursts

number

(€3] 2 3

1 Sample One sample with mid-range moisture and stable moisture content. Wheat is
the preferred grain type.
Consecutive measurements per sample at each condition: 10

2 Test procedure The test consists of subjecting the EUT to bursts of double exponential wave

in brief form transient voltages. All bursts shall be applied during the same

measurement in symmetrical mode and asymmetrical mode.
The characteristics of the burst generator shall be verified before connecting
the EUT.
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 being dissipated in the mains.
Record the following prior to test and during the application of bursts:
(a) moisture measurements;
(b) indications and errors; and
(c) functional performance.

3 Test severity Amplitude (peak value): 1 kV
Repetition rate: 5 kHz

4 Number of test At least 10 positive and 10 negative randomly phased bursts shall be applied

cycles at 1000 V. The bursts are applied during all the time necessary to perform a

measurement. At least 10 measurements shall be made with the bursts
applied.

5 Requirements All operational functions shall operate as designed (e.g. indicators).
The effect of the disturbance on moisture measurements shall not exceed a
significant fault or the instrument shall detect and react to the fault [see sub-
paragraph (26) and (37) of paragraph 2 of Sub-part A]

(ii1) Radiated, radio-frequency, electromagnetic susceptibility.
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Table

Serial Test method Radiated electromagnetic field

number

(€9) 2 (€)]

1 Sample One sample with mid-range moisture and stable moisture content. Wheat is
the preferred grain type.
One sample with mid-range moisture.

2 Test procedure The test procedure involves the exposure of the EUT to electromagnetic

in brief field strength as specified by the severity level and field uniformity.

The specified field strength shall be established prior to the actual testing
(without the EUT in the field).
The field shall be generated in two orthogonal polarisations and the
frequency range shall be scanned slowly. If antennas with circular
polarisation (that is, log-spiral or helical antennas) are used to generate the
electromagnetic field, a change in the position of the antennas is not
required.
When the test is carried out in a shielded enclosure to comply with
requirements prohibiting interference on radio communications, care shall
be taken to handle reflections from the walls.
The frequency ranges to be considered are swept with the modulated signal,
pausing to adjust the RF signal level or to switch oscillators and antennas as
necessary. Where the frequency range is swept incrementally, the step size
shall not exceed 1 % of the preceding frequency value.
The dwell time of the amplitude modulated carrier at each frequency shall
not be less than the time necessary for the EUT to be exercised and to
respond, but shall in no case be less than 0.5 s.
The sensitive frequencies (e.g. clock frequencies) shall be analysed
separately.
Record the following prior to the test and then with radiated EM fields:
(a) moisture measurements;
(b) indications and errors; and
(¢) functional performance.

3 Test severity EM frequency range: 26 MHz-2 GHz
For the frequency range 26—80 MHz, the testing laboratory may carry out
the test according to sub-paragraph (4) of paragraph 4 “Conducted RF
fields”.
Field strength: Radiated 10 V/m
Modulation: 80 % AM, 1 kHz sine wave

4 Requirements All operational functions shall operate as designed (e.g. indicators).
The effect of the disturbance on moisture measurements shall not exceed a
significant fault or the instrument shall detect and react to the fault [see sub-
paragraph (26) and (37) of paragraph 2 of Sub-Sub-part A]

5 Notes The EM field can be generated in different facilities, however the use of

which is limited by the dimensions of the EUT and the frequency range of
the facility:

(a) the strip line is used at low frequencies (below 30 MHz or in some cases
150 MHz) for small EUT;

(b) the long wire is used at low frequencies (below 30 MHz) for larger
EUT;

(c) dipole antennas or antennas with circular polarisation placed at least 1 m
from the EUT are used at high frequencies

(iv) Conducted radio-frequency fields.
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Table

Serial Test method Conducted electromagnetic fields

number

(€9) 2 (€)]

1 Sample One sample with mid-range moisture and stable moisture content. Wheat is
the preferred grain type.
Consecutive measurements per sample at each setting: as many as possible
over the sweep across the frequency range.

2 Test procedure The test procedure involves the use of radio frequency EM current,

in brief simulating the influence of EM fields coupled or injected into the power

ports and I/O ports of the EUT using coupling or decoupling devices as
defined in the referred standard.
The performance of the test equipment consisting of an RF generator,
coupling devices, attenuators, etc., shall be verified.
Record the following prior to the test and then with conducted EM fields:
(a) moisture measurements;
(b) indications and errors; and
(c) functional performance

3 Test severity EM frequency range: 0.15-80* MHz
*For the frequency range 26—80 MHz, the testing laboratory may carry out
the test according to clause (iii) of sub-paragraph (5) of paragraph 3.
However, in case of dispute, the result from the test according to clause (iv)
of sub-paragraph (5) of paragraph 3 shall prevail.
RF amplitude (50 Q): 10 V (e.m.f.)
Modulation: 80 % AM, 1 kHz sine wave

4 Requirements All operational functions shall operate as designed (e.g. indicators).
The effect of the disturbance on the moisture measurement shall not exceed
a significant fault or the instrument shall detect and react to the fault [see
sub-paragraph (26) and (37) of paragraph 2 of Sub-part A]

(v) Electrostatic discharge.
Table

Serial Test method Electrostatic discharge (ESD)

number

@ 2 3

1 Sample One sample with mid-range moisture and stable moisture content. Wheat is
the preferred grain type.
Consecutive measurements per sample at each condition: 10

2 Test procedure A capacitor of 150 PF is charged by a suitable DC voltage source. The

in brief

capacitor is then discharged through the EUT by connecting one terminal to
ground (chassis) and the other via 330 Q to surfaces which are normally
accessible to the operator.

The test includes the paint penetration method, if appropriate. For direct
discharges, the air discharge shall be used where the contact discharge
method cannot be applied.

Before starting the tests, the performance of the ESD generator shall be
verified.

For EUT not equipped with a ground terminal, the EUT shall be fully
discharged between discharges.

Direct application:

In the contact discharge mode to be carried out on conductive surfaces, the
electrode shall be in contact with the EUT.

In the air discharge mode on insulated surfaces, the electrode is approached
to the EUT and the discharge occurs by spark.

Indirect application:

The discharges are applied in the contact mode to coupling planes mounted
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in the vicinity of the EUT.

Record the following prior to test and then during application of ESDs:
(a) moisture measurements;

(b) indications and errors; and

(c) functional performance.

3 Test severity Air discharge voltage: 2, 4, 6, 8 kV
Contact discharge voltage: 2, 4, and 6 kV
4 Number of test At least one direct discharge and one indirect discharge shall be applied
cycles during the one measurement. At least 10 deliveries shall be made with the

discharges applied. The time interval between successive discharges shall
be at least 10 seconds.

5 Requirements All operational functions shall operate as designed (e.g. indicators).

The effect of the disturbance on the moisture measurement shall not exceed
a significant fault or the instrument shall detect and react to the fault [see
sub-paragraph (26) and (37) of paragraph 2 of Sub-part A].

ANNEXURE
[See paragraph 5(12) of Sub-part A]
Principles for sealing

This Annexure highlights considerations for determining which parameters of a grain moisture measuring instrument
require sealing. It also provides examples of sealing methods, such as metrological audit trails, and the minimum
requirements for an effective seal.
1. Terminologies specific to this Annexure.-
(1) Adjustment mode: Operational mode of a measuring instrument which enables the user to make
adjustments to sealable parameters, including changes to configuration parameters.
(2) Adjustment: Change in the value of the sealable calibration parameters or the sealable configuration
parameters of an instrument.
(3) Audit trail: Electronic count or information record of the changes to the values of the calibration or
configuration parameters of a measuring instrument or both.
(4) Enabling or inhibiting sealable hardware: Physically sealable hardware, such as a two-position switch
located on a remotely configurable instrument that enables and inhibits the sealable parameters of the
instrument from being changed from a remote device.
(5) Event: While in adjustment mode, an action in which —
(i) one or more changes are made to configuration parameters; or
(i1) adjustments are made to one value (or values for a set of values) for a calibration parameter (e.g.

adjustments for a set of calibration factors to linearize device output).

If no adjustment is made, then there is no event. In the case of a centralised audit trail, the
same values for the same parameter sent to multiple devices shall be considered to be the same
event. In the case of a centralised event logger, the event logger must identify both the  device and
the parameter that was changed.

(6) Event counter: Non-resettable counter that increments once each time the mode that permits changes to
sealable parameters is entered and one or more changes are made to sealable parameters of the instrument.
(7) Event logger: Form of audit trail containing a series of records where each record contains the number
from the event counter corresponding to the change to a sealable parameter, the identification of the
parameter that was changed, the time and date on which the parameter was changed, and the new value of the
parameter.
(8) Physical seal: Physical means, such as lead and wire, used to seal a device to detect access to those
adjustable features that are required to be sealed.
(9) Remote configuration capability: Ability to adjust a measuring instrument or change its sealable
parameters from or through some other device that is not itself necessary for the measurement operation or is
not a permanent part of the instrument.
(10) Remote device: Remote device—
(i) is not required for the measurement operation of the instrument or for computing the transaction
information in one or more of the available operating modes for commercial measurements; or
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(i1) is not a permanent part of the measuring instrument. In the context of this Annexure, a remote
device has the ability to adjust a measuring instrument or change its sealable configurable
parameters.
(11) Remotely configurable device: Measuring instrument with remote configuration capability that permits
sealable configuration or calibration parameter values to be deleted, appended to, modified or substituted in
whole or in part by downloading over any type of communications link from another device, such as a
geographically local or remote console or computer.
(12) Seal: It is a process, to seal a device to make the device secure so that access to adjustments and other
sealable parameters shall be detectable.
(13) Sealable parameters: Calibration and configuration parameters that are required to be sealed.

2. Principles for determining features to be sealed.— (1) The need to seal certain features depends upon both the
following, namely:—

2)

A3)
“4)

)
(6)
(7

(1) the ease with which the feature or the selection of the feature may be used to facilitate fraud; and
(i1) the likelihood that the use of the feature shall result in fraud being undetected.

Features or functions which the operator routinely uses as part of device operation, such as selecting the grain
calibration to be used, are not sealable parameters and shall not be sealed.

If selection of a parameter or set of parameters shall result in performance that shall be obviously in error,
such as the selection of parameters for different countries, then it is not necessary to seal the selection of these
features.

If individual device characteristics are selectable from a “menu” or a series of programming steps, then access
to the “programming mode” must be sealable.

For parameters protected by physical means of security, once a physical security seal is applied to the
instrument it shall not be possible to make a metrological change to those parameters without breaking that
seal.

For parameters protected by electronic means of security, it shall not be possible to make a metrological
change to those parameters without that change being reflected in an audit trail.

Since these provisions protecting access to any metrological adjustment, they shall be applied consistently to
all electronic device types.

If a device must undergo a physical act, such as cutting a wire and physically repairing the cut to reactivate
the parameter, then this physical repair process shall be considered an acceptable way to select parameters
without requiring a physical seal or an audit trail.

3. Typical features and parameters to be sealed.— The following provides examples of parameters that are to be sealed.
The examples are provided for guidance and are not intended to cover all possible parameters.

(1) Calibration parameters: Calibration parameters are those adjustable parameters that can affect
measurement or performance accuracy, and whose values need to be updated on an ongoing basis to maintain
device accuracy. Calibration parameters shall be classified into three categories:
(i) Those parameters which are adjusted to standardize or normalize instrument response to changes
in the physical parameter being measured. Examples include zero-setting and test point adjustments,
temperature sensing element zero and span adjustments, amplifier gain settings, optical wavelength
standardization adjustments, etc. These parameters are normally set by the manufacturer or a
competent service representative;
(i) Those parameters which are common to all instruments of the same type for a given grain type
(e.g. grain calibration coefficients). The approval certificate lists the calibration coefficients (or a
unique identifier) for each grain type which has been approved for use on a particular type of grain
protein measuring instrument; and
(iii)) Those parameters which are adjusted for each grain type to standardize moisture readings on
similar instruments (e.g. slope and bias settings).

(2) Configuration parameters: Configuration parameters are those adjustable or selectable parameters that can
affect the accuracy of a transaction or that can significantly increase the potential for fraudulent use of the
device, and whose values only need to be updated during instrument installation or upon replacement of a
component and which are not expected to change after the initial installation settings have been made:

(i) System date and time (only if used by an event logger as audit trail information);

(i1) Value of minimum indication and recorded moisture;

(iii) Sample size and/or number of sub portions measured (if not determined by individual

calibrations);

(iv) Password for access to sealable parameters (if used);

(v) Format for the display and recording of results;

(vi) Operating range limits (e.g. temperatures); and
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(3) Grain moisture meter features and parameters:

(vii) enable or disable display or recording of results for out-of-limits conditions.

Table

Serial number

Typical features or parameters
to be sealed

Typical features or parameters
not to be sealed

(€3] 2 3

1 Measuring element adjustments (both mechanical
and electronic)

2 Weight sensing adjustments (both mechanical and
electronic)

3 Temperature sensing adjustments (both mechanical
and electronic)

4 Any tables or parameters residing in software to
normalize the response of similar instruments Communications protocol
Temperature probes and temperature offsets in

5 software
Grain calibration coefficients

6
Slope and bias coefficients

7
System date and time (only if used by an event

8 logger as audit trail information)

4. Methods of sealing and metrological audit trails.— (1) Scope: The ability of users to make changes that affect the
metrological integrity of the device (e.g. slope, bias, etc.) in normal operation and the remote configuration capability
of commercial moisture measuring instruments has led to new, more appropriate means of sealing being implemented.
These instruments must either be physically sealed or must incorporate an approved form of audit trail.

(2) Categories of device and methods of sealing:

Table

Serial number | Categories of device Method of sealing

@ 2 3

1 Category 1: No remote configuration| Seal by physical seal or two event counters: one for
capability calibration parameters (000 to 999) and one for

configuration parameters (000 to 999.) If equipped with
event counters, the device must be capable of displaying,
or printing through the device or through another on-site
device, the contents of the counters.

2 Category 2: Remote configuration| The hardware enabling access for remote communication
capability, but access is controlled by | must be at the device and sealed using a physical seal or
physical hardware. two event counters; one for calibration parameters (000 to

999) and one for configuration parameters (000 to 999.) If
The device shall clearly indicate that it | equipped with event counters, the device must be capable
is in the remote configuration mode | of displaying, or printing through the device or through
and shall not be capable of operating in | another on-site device, the contents of the counters.
the measuring mode while enabled for
remote configuration.
3 Category 3: Remote configuration| An event logger is required in the device; it must include

capability, access may be unlimited or
controlled through a software switch
(e.g. password).

an event counter (000 to 999), the parameter ID, the date
and time of the change and the new value of the
parameter (for calibration changes consisting of multiple
constants, the calibration version number may be used
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When accessed for the purpose of
modifying sealable parameters, the
device shall clearly indicate that it is in
the configuration mode and shall not be
capable of operating in the measuring
mode.

rather than the calibration constants). A printed copy of
the information must be available through the device or
through another on-site device. The event logger shall
have a capacity to retain records equal to 25 times the
number of sealable parameters in the device, but not more
than 1000 records are required.

Note: This does not require 1000 changes to be stored for
each parameter.

Category 4: No remote capability, but
operator is able to make changes that
affect the metrological integrity of the
device (e.g. slope, bias, etc.) in normal
operation.

When accessed for the purpose of
modifying sealable parameters, the
device shall clearly indicate that it is in
the configuration mode and shall not be
capable of operating in the measuring
mode.

An event logger is required in the device; it must include
an event counter (000 to 999), the parameter ID, the date
and time of the change and the new value of the
parameter (for calibration changes consisting of multiple
constants, the calibration version number may be used
rather than the calibration constants). A printed copy of
the information must be available through the device or
through another on-site device. The event logger shall
have a capacity to retain records equal to 25 times the
number of sealable parameters in the device, but not more
than 1000 records are required.

Note: This does not require 1000 changes to be stored for
each parameter.

Category 5: No remote capability, but
access to metrological parameters is
controlled through a software switch
(e.g. password).

When accessed for the purpose of
modifying sealable parameters, the
device shall clearly indicate that it is in
the configuration mode and shall not be
capable of operating in the measuring
mode.

An event logger is required in the device; it must include
an event counter (000 to 999), the parameter ID, the date
and time of the change and the new value of the
parameter (for calibration changes consisting of multiple
constants, the calibration version number may be used
rather than the calibration constants). A printed copy of
the information must be available through the device or
through another on-site device. The event logger shall
have a capacity to retain records equal to 25 times the
number of sealable parameters in the device, but not more
than 1000 records are required.

Note: This does not require 1000 changes to be stored for
each parameter.

(3) Included below are the requirements for the acceptable forms of metrological audit trail, which are
recognised as providing acceptable security.

Event logger: an acceptable form of audit trail — An event logger is the minimum form of audit trail for
instruments that allow unrestricted access whether by an operator or a remote device, to the configuration or
calibration parameters.

(1) An event logger shall contain the following information namely the event counter, date and time,
parameter ID, new value.

Note: For calibration changes consisting of multiple calibration constants, the calibration version
number shall be used as the new value rather than the calibration constants.

(il)) This information shall be automatically entered into the event logger by the measuring
instrument. Additional information is permitted (e.g. the identification of the person who made the
adjustment or the old value of the parameter that was changed).

(iii) The date and time shall be presented in an understandable format. The date shall include the
month, day and year. The time shall include the hour and minutes.

(iv) A hard copy printout of the contents of the event logger shall be available upon demand from the
instrument or an associated device on the site of the instrument installation. The printing of the event
logger contents shall exclude information such as transaction data, number of measurements
performed, etc.
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(v) An event logger shall have a capacity of at least 25 times the number of sealable parameters;
however, it is not required to retain more than 1000 events for all parameters combined.

(4) General requirements for metrological audit trails — The following general requirements for metrological
audit trails shall be satisfied, namely:-

(1) the adjustment mode shall address only sealable parameters in order to avoid entering the
adjustment mode to access non-sealable parameters that must be routinely changed as part of the
normal use of the device;

(i1) an event counter shall have a capacity of at least 1000 values (e.g. 000 to 999);

(iii) in the case of an event logger, the event counter shall increment once for each change to a
sealable parameter since each new value must be retained in the event logger. If an adjustment mode
is entered but no changes are made, this does not constitute an event and the counter must not
increment;

(iv) when the storage memory of the event logger has been filled to capacity, any new event shall
cause the oldest event to be deleted. The event counter used in the event logger shall continue to
increment to its capacity, although the event logger may retain fewer records than the count capacity
of the event counter. The event counter provides the necessary information to indicate the number of
records that have been overwritten in the event logger as new information overwrites the old records;

(v) the audit trail data shall be—
(a) stored in non-volatile memory and shall be retained for at least 30 days if power is
removed from the device; and
(b) protected from unauthorized erasure, substitution, or modification;

(vi) access to the audit trail information for the purpose of printing the contents must be
“convenient” for an enforcement official —
(a) accessing the audit trail information for review shall be separate from the calibration
mode so there is no possibility for the official to change or corrupt the device configuration
or the contents of the audit trail;
(b) accessing the audit trail information shall not affect the normal operation of a device
before or after accessing the information;
(c) a key (for a panel lock) may be required to gain access to the means to view the contents
of the audit trail and the access may be through the supervisor’s mode of operation of the
device;
(d) accessing the audit trail information shall not require the removal of any additional parts
other than normal requirements to inspect the integrity of a physical seal.

(vii) the printed form of the audit trail information shall be readily interpretable by an official; and

(viii) the information from an event logger shall be printed in order from the most recent event to the
oldest event. If a device is not capable of printing all the information for a single event on one line or
at one time, the information shall be displayed in blocks of information, which are readily
understandable.

[F. No. 1-9/8/2024-W&M]

ANUPAM MISHRA, Jt. Secy.

Note:- The principal rules were published in the Gazette of India, Extraordinary, Part II, section 3, sub-section (i) vide
notification number G.S.R.71(E), dated the 7™ February, 2011 and was last amended vide notification number
G.S.R. 498(E), dated the 28 July, 2025.
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