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SUHIHT AT @re AR Ardolf-Ted faaver #3raa
(SuHIHT AFTel faam)
IR CEI
I3 feoel, 9 RiawR, 2016

AMHLA. 875(31).— D= R fafdis Amafds= rfAf = 2009 ( 2010 &7 1) HF IRT 52
PSR (2) & @S (M) @), &), () AR @) & AT ufdd SWRI (1) §RT Uad ufdadi &r
ST wxd gU At A s (@) =M, 2011 &1 IR F9eE &1 & forg FrefaRad

o g9l ©, erertd:-

1. (1) 37 st &1 dfera = fafSe Afasm= (@) SeeE 99, 2016 2
(2) A AU H YHYE B TR P U BT |

2. fafdr =g fasm (Armer ) 9, 2011 # -

(). A =g fas ((|RRYT ) (1M, 2011 B ITGAT DI ATHACDT |, Aadl gl H, e
(€) & g ffaRad s ia<enfua fear o, srweifa:-

“sfifs T 31T e Bl AU @ v 3R WA ® Wed b M BT g9 o b forw TaEferd

4370 GI/2016 (1)
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SECZUN

(i) |l o e ¥ MY (3) ok IuW Hdfa ufaftear & uvera FfaRea ofivs ok
gfafeal &1 sfaenfua fdar S, sweifq -

“aradi gl
st d

T dls &l 49+ & oIy 3R wfa d Is& I o1 9o o1 & fov warferd Suswor

(Automatic instruments for weighing road vehicles in motion and measuring axle loads)

HIT I
KEACK|

1. ATIROT RIS

(1) dold 3STd dlefl SUDNT]

AYH dTel ITBRT DI IRR R [S@HY & I & STAN & gRT INR & IR B FIiRa & &
fore ST fohar ST 2

A UGV DI 3T o Aaell AR, gRATT 7, WRTAIeT a7 faerydmel (STTER0 31 die iR
P I @ eT Ars) BT MUiRT ) & fory SUANT fhar ST Aahar B |

IRETAT B 59 UGR & AJAR, TP dold I3M dlel SUSRY Bl Udh @l AR T IR
AT SUBRVT & wU H qThd fhar S AT ¢ |

(2) a5 SS™ dTeT Tl SUBRT

I8 IUBRY Sl 947 fH aRaTeTd & aoi= gd1ar & 3R Sl el SUBRYT &7 Taanfera ufshar
foemar & qafuiRa siea &1 uTe axar 2|

(3) 7 ® AP IF BT I o D v i SUBRTT

oI o dTel aTfeld SUBRO o8 9T 1| & T 2 @) IR s AT & T W 11 & 2 ) (i) &7
dre RYER (receptor) BIAT &, ST 9RT I & g8a AT URT 3(1)(V), 91T 11 & 3feT afre URT 3(1)(vii) T
fReriRer wxar g IR Il U 9@ & AN & 31E g IS N7 3(1)xi) W d9 AL BT & 9 I
IS S gTel SUBRY & Als RUCR  Bhx ol o |

(4) FI30T USRI

IOl oI« dTell SUBRVT HeH I & WSl FeH IM @ 9R AR TH 3T 31 RIS (rigid) dev am=
B WIfa Tdhd et dre @ iR & & forg Sy fovar mar 21

TET0T & SRE Th Aed SUBRY & w7 & SUANT fby O a1l =01 SUBROT 81 Ihd &



[¥9FT I-E0E 3(i)] YR Rl TSI ¢ STHTROT 3

. I fY S dTel IUBRYT F g A1
. THIgd, S1d Y WISl i Al IRIeT0T fhy S dTel SUSRYT & §RT U fhar ST 2 |

(5) WWRFTd arefde qed (fewdl A= o)

forddl T G @l AT T o (STTERVT e IM AR AT U a1 3feT RRSTS Hed I &1 Udball
& ) SR WRNETd ®U W WiHd fhar a1 f5ad U x Sgewd @ oy o aiffteaar 2 |

6) fafere wwer
fafdrs <verm (@rerfd A@me wge SRidGal AfER)) N WReR & g3 fuiRa fear o € a1

MaiRes wU I Wipd fbar 11 &, 98 I8 MR &)1 & fou Sorer) 8rfl {6 wrnford aor
IURRY T M &1 F91 AT BB @1 ([IRITdmail B G BRam & |

2- sfeafor

(1) Frifyg oo @) &

Ig Y ¥ Asd IHET B goid o B folv IUBRUT b Ramey & forv fAuiRa e, Sy Sureer
g H & it AT el © ATy Sravenfud fhur AT B

(2) TR <

I @ SfiF H goid folv S dTel a9 &1 I=7 &f oo d de RUer & 88 RR 9 W 3R 3
P RB TIT B 1 ors RAex Aftaferd gdr 21

(i) Tu=

YR S BT R &1 ors RAwR 81 81d1 @ W o ofie R¥wr & fodl ff R o) Rera gram 2
3R ST gord foly S arel I & IR 1 f3em H Hle, o W, g9 ¢F USH bRal o |

(3) s R¥weR

YR M P 98 B rad el a9 & ufed &1 dre Arar € 3R Sl SUSRY & AT H
qRacd= BT IEATT dd BT & od bl URU BT dle S IR I&T ST © |

(4) Fgeia ST
faegrq a3 ¥ ARSI U]

() faegcira o=

q IF W1 faERi we—srigell & &9 B € SR I B Wy Bl B BRI €| T (i A=
RR TP T §bTs P WU H §aT & 3R I8 Wad ©d I Wi fhr 9= o ed 2dr 2 |

(i) fo=rci wa—araett
I I3 &1 a8 “rT e fagdig ged 8 © R s 9 g &1 faRy &R 8im 2 |
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(iii) faeeia T

HIH BICT HIfdd aw] S FHIdbsdey, 19 A1 AT dR/gm H selag™ IT Bl HSHIA B SUIN
Cacild

(5) Hreget

B Y SUBNOT BT UBA AT YT Gl BIs W BRI HRAT & R O 3ol & Jufden &R
qh-d] TSR SMILIHARI & ATAR 3T H i [HIT ST Feb | I oI dTel USRI W
31 Ffe it @ fawy 81 € |

() dfd o=

IURRY BT I ZRAT A BT SHIeAl I 3 WS i § b aold aRoH & Hed (o) Bl
yeRiT Hxar g1 @ TR) |

(i) TifSsT Sumor

3FIid goTd @ UROTHl BT BT DIUT U BT |

(iii) <re A

B SASIER Sl JHAIHYI & @ROT & YHTal Dl AR $Hd SYAN & WM WR arg gAdeiadel d
;ﬂ?&ﬁqﬁglﬁﬁﬁzﬁaﬁwaﬁmd’rmﬁw(W)ﬁmﬁsﬁ?wﬁmﬁwﬁmﬁ

(6) AFTdIR

(i) afrs UERTe AitedaR

J UM, sl 3R a9y tRmfier &1 #4199 SUSRYT AT IF W GEfd B ©, 3R S S i Bl
IRETT &R € a1 BT @ gfd oxd 8 1 It =T &1 fowg 8 2 |

fafdre uTEiTe GTcdiR & SRR &

. SUHA Hdhd 3R $hls Afed A1 & ifaw aRomq
. R ST 3R die RACR &1 ygaH (I bz die RACR BT IUINT fHAT 17 2)

1 yR & fafdie UfTe ATFedIR &I AT T 96T &

. UhR—fI9Y; 3R
. RESRCEIL

(i) fafere yifTed IRTeR

foddl wrom SueRer A1 fafdie FRIFTT & oA JEd gU Rl Arsya &1 iR | 1 UeR @
fafdre v IRTeR &Y 7T O Wahdl 8 YR A9y IRmer ik Susor fauy vmfiex |
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(iii) TPR-fIRy R

el W o & W e uRifies IRTiier, S SUaRT & TeR R R Rar 21§ USRI
$ TPR IFFART S IR R 7 fbar S 2|

UhR- a9y IR & ISR &

. IO & Hed DI AT & oIy ITANT fhy S arel IRTIeR

. ReRar fwetyor a1 gea ToFT IR IR

. AFedIR Ugd™
(iv) TF—faery tRFeR

ot W Iou & 9 e urifte IRMier S @ferd Suever wR R g 21 3 IRefer
B WRHIeR (G W ARG A7 GUR) iR BBReE IR (a1id siftiddd e |
R[ATH HIUT DI ShIgAl 3ffe) W BT B S® [UMRY & Al W uReres A H
NG AT AT S Fehal 2] 58 0 IRk & w9 # Ffipd fhar o7 dear & g grida
fpar S\ IR g el wfdpd &fth & gRT afideT o 9o | (Fd fhy S armg IRpfIeR) |

(v) HTFCIIR vgdm

AMHCRR & U¢ ST IR 3eRT BT HH Sl AFCdIR F IS B © (AT ARHRY AT, ThaH)

(vi) ST YSRIT

STANT fHar S 2 |

(7) darg sS4

faerii, sifftcdrer, AT AT 3T BTSIIR AT AIUCIIR FBH Sl T DI 37U 3T IUBIVN 3R
AT & 9 oA H A& BT ¢ |

(8) SUANTHAT b4

IT ZCXHE Sl o DI UH Ad ITIRTEH! AR USRI T IAD BSIIR AT AIGSIIR FSdhi ol

Rera, @are, 99, fowa Afex, fiier, g whiH onfe & &g o # Wed axar 2|

(9) GRETTH®D ZXBY

gE B Gl fhdl ¥ ST DI SUDBNUT P ST TAWHNU IF § 4 A UdhdT 2 | I8 <1 = 4
gl gohdl

. Y ST off W w9 I IR F81 & 3R 59 v 7197 uRomy & w9 # foram
ST AhdT &
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. TAd T ¥ UeRid, T6awpa a1 ¥eIRa Jra+ aRom a1 mfies dadd

. SUBNUT DT AT BT & AT fhdl W 3 AHR—IINTT dRP DI deoidl &
(10) srfaRR I

() STRT |feT I
HHadw H I S ®I A 0 FH $ oy 77 99 de R | 31 s T8 8|

(i) IR—TTenferd T AT USRI

I AT IF S A gRT FaTerd fhar Wi |

(iii) 3Tdg FaaTfera T WiST I
IR AT FF 574 fH Ayt (e & qrg wanferd wu A ufk=rferd fdhan S € |

(iv) T—=rferd 3 /ST I3

T AT I3 o1 3 foddt uReres & g%ey & o+ a1y uREnferd &I |

(v) 1 e =
FB AHR | T Gadl Bl @Il wY I I9¢ IE@H B oY I3

3- AUfIeTHe ey

(1) goI < T

() IRT =T g/ TIR ST ol T

I & I gor B FEiRd &A1 o I8 TRE de Raer w® gaflia 2
(i) 31 aoA

A BT IO I Are RIER R Aharargdd al a7 Afdd =t # o |

(ii) 7T H ao9 oFT /I 39 AN

I B AN, A e AR AT AN BT ol U TRl I & 3HeT FHg oIS Bl RO R Bl
gfhar (sreIfd, a9 ¥ dTel SUBRYT B dlis RAER W IR &R drell I), el I SRR 91ell
@ {99 3R fAgeryor & G|

(iv) Frad ae=

S IHEE BT GO o FT AT AR BT G0 HRAT Sl AP ¢ |
(v) I "9
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(vi) 311

38T H TP I e TR T SURLIT I & gl & AT aT AT IMfeIh @Il ATl ardford
BN B, S I @ R A d@ favariRa & il € <fR ae @ arar @ e fwm #

ST QR I @ B & |

(vii) 31eT T8
31 7 31y 3reli § U uRMId |E ol S+a Wdfdd Sexxua aftnford g € (a1 srer |ii)
(viii) 3TeT TS

I b A BT fAEed 9 a9 ofd I99 ol RA©X WX 3167 & A1egd A gafdid fear Sirar 21

(ix) RETet 3teT e

31eT e i1 Tl 3187 g <ils & 21 =181 i1 & | afe T | & WRT 3(1)(vi)) ® fafafge fafdw
31eT el DI IRATNT B & oIy DIs AMG el & A G RPIS fHy 7Y 3feT dls (9) B Udhd
3T AE & ®Y H HAMET I

(x) fraa e T 31 dre

A IWRITA Ul 3187 ois U &l 3187 RS a9 & forg 9m7 1 016 (1) &1 fFad §9 &
feiRa &=ar 2.

(xi) 31eT T <l

T WISl et g H G 31eT ArS BT AN o foly S & Iy 3feT WHE R oMY ST dTel
I AN BT U faes

(xii) TRR @IS
IO o FHY SRR UR o AT A9 &1 UM, O A &1 Sdhigdl § <Iwh fhar o & |

(xiii)) TTicrele I SRR 9

T Trelid a9 @ U2y R SRR & §RT H$d & 9dg R ddad wd ¥ o dTdl T4 & AR
= 961 & °c®d | THAIHY BT BT & AT 59 9o A Rl A W 31 y91al & Tiereid
gqTg Afferd B 2 |

(xiv) EIRACIS

T TRRI TR CRR offs © AT # fhdl 3167 & T RN IR 2ol 3ol Fiaferd gl 2, U =il
3Ridel ¥ Tdh RIS R AT < SRR & Fahd ¢ |

(2) e\
() srferme™ etHaT (Ha)
e got fby dre RAeR &1 srftrpad i d aor T |
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(i) =TT &=dr (Min)

e &1 o fo™t & 1fa # aor &1 a1 ot fsw aRom wes s1ffres ameifires Ffe &1 fawa &
REDIR

(iii) IS oI dTell SjRaar
ATH IR INHTH et & dra siEe
(3) ¥l Sexdd, d

T g9 @ fog A/ @1 sHeal § o f6ar T o &1 |1 3R gfad qedt a1 she @ 9=
3R BT 2 |

() fsha A & foy Wbl Sexad

31fshd aoT o dTel AT AT YRIETOT goT=11 bl A1 DI Sl | qardl AT Hed, Sl &I 3hrd
aRomr A1 qfed qeal & 99 SR Bl ©

(4) iy

() afR=mer i, v

o fog ST 9 A BT SiId 9 S 8 98 drs REeR ¥ Bla) oiRdT 2 |
(i) 3rfErepca® gR=ETer ITfd, vmax

I BT ABaH I 59d T 1y § g9 o7 & foIv SUBRUT BT g91—1 AT & IR R ST
&1 gor aRem sifalke arifie 3 &1 fawa 81 g |

(iii) =g7qH ulR=me A, vmin
A BT <AH 97 e g I H§ g9 o @ oy ISR ST 991 AT & SR RN &9 &t
o aRemm rfaR arifites 31 @1 fawa g 2

(iv) TRATTH S T AT

39 Hedl &1 ¥ o faffefan & g1 S9 wgAaH SR sitreaw ol R feiRa @ ol € foraH
U I a9 Yed Ja9g aolq o S HahdT 8 |

(v) 31fSrpad uRdgd Ifa

Jifdrepaq fT fT9® gRT U I19 Ioi &3 BT T B Fhdl & 3R Udh goid o dTel STBRIT Bl
Uee fauarstl Bl 98l gY Sd 3feldl [ qar & |

(5) a9 3 T

I Y b 99 AR RTH fASTell &1 U SUBRYT R AT Sl & IR S0 98y FOorad Syawor
JTATIHATAT & T TUTAT BT § \eTH BNl 2 |
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(6) HoTh
ITIRT Bl AT B SR Th SYBRYT B 70 YGIH Dl g9 Y& BT &THdT |

(7) 3ifcH ao = Hed

go @ 9 i 52 a9 eel a1 SI1a1 & 99 dig Walferd aRared FH 8T 8 IR IUdRoT
T TRE ¥ IR HR Y& BT ¢ |

(8) ReR |\

STET & R S RIS a9 o9 & 9o 9% & al Aodlal i 9 e 8 e &
ST ¥ U Sift g Hod BT € | 98 RUf $adt &% ST au @ & forw € W Bl &R
T % =l & to TE & foav |

(9) ¥evTa

ST e @ BIC aRI R UNIHAT &= BT eHaT Bl © | U AT U ofrs & foly Aewa 9y B
AR dre T 98 {d 8IAT & I I A dle RACR W ARM F T 8IAT 3 AT I T8l A ST
ST 8, S99 dod H Ud Ycdel IRddd &1 RO 814 ¢ |

4. Fad 3R Ffear
(1) SUBRY & Hahd dI Feal

Tep HU- IUDBRYT & gIRT Uaed AIAT Bl Hed |

(i) TIf® Fad

Had, el iR Uil S 39 ST @ Aaegdanstt & fawa g1a € |
(i) fachad dad

J Ad, Rrad ok udfie o e Hoa T8 2§ |

(2) ddd & ggfadi
(i) Rfcar wad

9 Fod OTH Ybol g TefSrd sffhs! &1 Udh HH 8Id & Sl Ibdl gexdd & Ws & oy
STRUTCIYM I 3TIHd el B 3 |

(ii)WT*ﬁ"T Gobd
J Fad Sl el 3exdd @ G @ ol TP T USRI & oI HI Fe™ Hd o | .

(3) AT

(i) O Arf=eg @ g7 ST
o @1 AT IH HAMG Adbsi & TRl A~1ed & gRT doid RV B § Sl deAdeiey &
0RTE & =7 aor gRom < 2 |
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(i) VT BT B AYg
TATANT HHd & AT Y SUBRYT Bl ol RSN ST Adbd & AMG [d9e & FAM il 8, 98
QST DT B3 AaATBIhdil & gRT SUANT &1 AeRer Reyfaatl & fhar Smar 21

(4) Ffea

(i) Ffear (Hapa @ )

T IUBIVT 3R IHD ( WURFIT ) Fod qod DI Gl Favd |

(i) sieofer Afe

Hed Reral & Fefi| MgiRT 81 aTel ISUBRI BT FfeAT |

(iii) mfoe S Ffe

el SR @ ST Ffe ST yeeiH wieruii iR Aol il | qd iR @ S 7 .

(iv) rfSrepad srgad e, MPE

TEh FC & TRA oI Sl U IOl IUBRYT $ Ahd 3R IFd 916 Aed Hed & dId (A B 3,
@ fRaRer wed Refa § = a1 frdt ) 0 ofrs =181 far Srar =

(v) 31ferpdd argad fd=rel, MPD

fpefl 1 Uoper a1t dlie WR aAfdrehad A faare a1 Aafe g 81 a1 Udbel 31eT dlie AT el T8
dre & Hafoa wel 49 ¥ {5 ) 318 | s 9 |

(vi) &
Hhd B Ffe AR TH IO SUB BT Jqd I & 99 3iaR |

Agified w9 | Th HH ST # B dTel aRad! &l aRvM & ST U@ faegedy Suawor # g € an
yaIed B © | 39 3MRiAT 3 Biee /B4 VP ARIDII e ¢ |

(vii) FE@Yt A/ wiee
1 d¥ SIET Wiee
frfeRad &1 U el & & B § & w9 o @

o J FHAA TN IUGRUT H URWREG T A U X W R SR IR FHGITd HRUN A
3R @ AfHT Flaer # Bl 2|

o J BT W fHdY ) A9 BT 37eTH R 2|

o U URJUET HAIT A Hdbdl H Alchliferd AR Bl & e g T8l 1 Ahal, I1€ Tei fobar
ST AT AT UH A9 IR & ®U § GAIRT T8l {Har ST Fadr 2 |

o T FHIIT ST 3AN TR B T 5 9 A o9 & gTgdI BT ToR H AT AT T |

(viii) 9 Rerar
SUANT BT G R T IUBIVT Bl AfTHH &HdT H Fabdl 3R qalls Ts AMARINT H T H Fdhdl
% I TR BT gAY G DI ETH |
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(ix) =R e

% fefoteea w9 aRvmM IR U@ TATART Hahd & 69 U@ A0 IRV & o & d1d iR (Fad
o w3 ar fiie)

(x) BT S arelt Ffe

AT B b a9 RAfqal & ieliF forw o 8 U 991 e & URUmd A19f & 9ad Sa7eT 3R
e B IR © 99 3fav |

(xi) |1 fovar a7 aRem (49 3187 iR 31 FE o )
oI Ffe & oy By GurR & q1g /19 &1 giRorH |
5. UTa 3R e Rerfaat

(1). 99T T
g HIAT S ATYT 98] Sl § 9R 98 {19 & UROMEl BT gATfad el ¢ |
(i) 9919 BRb

TG AT H T oI BIAT © i USRI Bl gaTs T3 gRare Rafaal & eefie gar 2 |
(i) 3=

TNTa AT H TS Hod BT © ofl 9dTs T AMRIT H B BT © W 8 USRI Bl P! Tg yR=Ted
Rerferal & ameR omar =

(2) 3@ TS uRered Rerfaart

SUINT &1 7 ReAfeRrl S #g TSR BI YA AN Bl Geb J@ell T&H BRAT & (1D oY
Arafdensie faQAuars & qas T8 WWIfdd Ffeal § I8 U BT © |

(3) e Rerfaqat

SUANT 1 g8 Reiferar 52 e #1U drel SUBRT AT AT BI ATIH H o1 & TSN & UK b
fore ST foham SfraT ® |

6. TX&ToT

(1) &foT aretor

qAMS IOl AT A & [T WIET ST dle RUeR W B FfE BT @ior & oy arae I8 & |
(2) ST—AEH T&0T

fpfl Ffe a1 faerer &1 uar o & fory e Il & | Wi 7 drs ReR wR Ao Rerfd
H 8 8
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(3) STTHUT TR

TP IUBROT & Al gol A7 R g ISR WR fhar S arerr uieqoT foRe go1e o aTel aiRarerd
HT Igwiud fHar ST 2 |

(4) w3 wReqor

Ig AT B b foru gletor for qietor fhu W9 aTell SUBROT 3799 dTU U BT Bl BRI
P H T B

7. 319

(1) I

oS T 3ells fhT T Isd & I S Ub I & wU | Ugard TV &, SAhT aol= fordr ST |
(2) RfSte I+

TP R Fa-l drel 9 I =¥ U 8 A gIar 2 iR S9H 7 a6 Hufel iR 7 & ¢ok affed
BT 2 3R 1 A1 e 9 3Nfde 3fel NG B ofdre B G Red 8ld & Of I & B P IRl
feuT & forg fgaa ST 2 | .

(3) He¥ F=

I I 5 U 910 IRORATG el Hod Bial &, W | BT URT 1 (9 ):

o TUH I g7 RRVTS I &1 919 3R Udhdl 3187 ofrs; IR
o IH—HIYIM TRV B U SUANT fhT S drel =7 AT BT AT 9T | BT OR16 (5)

T R SUSRYT W HaiRd fhar Sar &1 9mr |1 ORT 1(8)
8. feraT vreg 3R uchidp

e aret

I Indication@&dd

In nth indication SiaT J&d

L Load ot

AL 3T ToialieR fdgatl & forg aifalkd dre

P I+ 1/2d- AL=RBET ¥ Ut dad (e daa )
E I-L or P-L =3f

E% (P-L) / L%

Eo I dls R IS

D aRdfdd el AD

P TS @ WS IUBRY & TP Aigdel UR AL 81 & fore a1 § offdl STl
MPE 3tferepad 3rgAd e

EUT TRIETT fhaT ST Tl SUHRU]

Sf Heayul HHI / Blce

Max oI o dTel SIBRUT DI JffTHad eTHdT

Min IO ol dTcl SUBRUT D <A &aal

Unom SUHIY R ffed MH diec o]
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Umax SUGHRTT R Ff~ed dlecs &I qa4d SITQT AT
Umin STHRT R fafed dlecol & Tad HH HIE
V gRATe T
Vmin =IqH qRETe i
Ymax Jferpad gfR=med Tfa
Vmin, Ymax TR=ETS Tl AT
DC e BT
AC JBfedd Bre
VM YT {1
HAT -1II

TNl ASh T BT o o B folu 3R 31T Al Dl ATI & folu Tarferd SUHhRul
1. ATTROT
(1) &5

Tg VA UGV B ATfendid 3R da-ial IRl & Jedidd e ThaAe iR gar oy o
AT TDT | B S ol AFdIghd AMTIHAG R qRe707 YA e a3l ©

(2) o

I8 9w d89 g7 A SuSRvl H @] BT @

o O Uep 3T 987 &= # sraxenfia g, 9rT [ OR7 2(1)

o 2 I 79 &1 FRIfRa &<t &R qam @ forg Suan fear omar & iR afe e & ar
fofier s & I & el g Al W A1, 3R

o 572 g8l W FaReniUd fhar Sar 8 Siel wR i & FREfEa e S g |

I8 1M I 98T 39 A ARE IUBROIN W AN TEl BT 8 WA”

o TP & & Yhdl @Il oIS Bl Pbs AT BT & §RT AfdITa el drs Bl FeiRd a4 w;
AT

o I 37T offs Bl AT & oI 39 die sravenfid 8l 2 |

2. HAfSEHD ATTTIDATG Y&l

(1) gEar =ioft
(i) I= A

I A B (FEiRT R & f 9877 59 A9 USRI Bl B8 el AR H fawifoa fear sar
g, o A e A B

02 05 1 2 5 10
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(i) ToHeT 31eT ol 3R e TE Al
Tdhel 31&7 ArS 3R 31e] GE are ®l FEiRa &1 & oy 957 91 A9+ USRI Bl B8 gl
siforat # fawifora fear Srar &, S e famar &

A B C D E F
(i) &1 A0 & = G

el JAeTells 3R 31e] e olls & §rd Y&l AR & d9 3R I A4 AR 46T T8 e & 4
ggar AR & dra H Heg I AR 1 H AT T §

arefl 1
P SYGAT o7
Qwa&msﬁ'\wmw\‘s’oz OSqul ferg , . 0
dre o 9= gear son [ '
A 4 \
B v v v
C v v v
D v v v
E v v \
F v
(2) Ffe @1 AT
(i) 97T 39 AN
(®) I |41

I A & o ifdreedd srgad Ffe @1 MaRor 597 A a9 o & gRT iR fear smoam &k
g frefalad # & o Wt 1o g0 81 9o 2, 398 | o ft sfs 8

o IRY 2 & FTAR HAl DI TUET Bl Il 2, 3R IW Fhead gexad dab IS ATh fdhar
ST e l(d);

o 1dx IRMH FAUT B Reafey | quieror H a1l &1 |,
2 dx 31 A4\ I a1 Reafar # qoieRor | el o dw=n

Rl 2

A A & IWRIRRTT Hed &1 girerd, w7 || WR16 (7))

I AN & ol gear

Syofy SINECI RG] ESASICRIGIEE|
0.2 +0.10 % +0.20 %
0.5 +0.25 % +0.50 %
1 +0.50 % +1.00 %
2 +1.00 % +2.00 %
5 +2.50 % +5.00 %
10 +5.00 % +10.00 %
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() THd 3feT dre AR 3feT e dle
el BT WY Tohe el dre H 3R Al ] 81 I 3feT g dre d AR oF 8Kl &

o T 3y RGeS Had I & WIS ey Tahel 31& drs & forg Ffedl &1 ar WM A7 ||
& 1 20)() (@)@ &).H e 2|

o WUDR & AT HaH I Udhdl 31&T ArS AR HeT TE Al & oy FfeAl ol ar] WY
T |1 @ IRT 2(2)(1)(@) (@ @) § RAfAfE T

(T &) 31 31T RiSTe e a1 & oy srftrea™ orgaa e

Tl 38T Fey I B forv 39 A ol & v 91U U Uhd T e QIR e ded udhd
31& WAl BT WM qod & dra H 3ffdpad R, Fefalad qedl 4 4 fodl v 9 affde 8!
BT ARy, s @ool 1 31fda a8

o ARV 3 Y AGRIDI Fhdl Scdd dd IS A
o 1 JIRMPH AT & HHA ¥,
2 d39 Afdw IUe & 9 .

arofl 3
Thel 31& drs & WIS ¥ Yol el dle & WRURFTT Hel Jod &I Gfererd
fore g
e SINREASRILE| ERISIESIR IR
A +0.25 % +0.50 %
B +0.50 % +1.00 %
C +0.75 % +1.50 %
D +1.00 % +2.00 %
E +2.00 % +4.00 %
F +4.00 % +8.00 %

(T @) 31 3T RRSTS Fed I & o7l 8% UbR & Fad Il & oY Sifeaad srgad e
(MPD)

a1 3T RSTe Hed I & Idmdl &R UhR & Had IMI & oy 3if¥dad Igad faR bl ol gamg
Y Udhel 3feT dls I AfS a=Ias 81 Al §91 AT WRIel & aRE fhdr 41 Refe f6y v s a8
AS & 4/ MR || &1 WRT 6 (10); AT WA HE 31T HHE e (WRT || BT W1 6 (1)) HAW
ferefoRRad qeal & @ U@ 81, 394 A S A s1fde g

o ARV 3 Y AGRIDI Fhdl Scxddd dd ISS A

o 1 JIRMF AIUH & HAHA H,
2 d39 Afdw IUe & " .

STEl, nAHE H el B 9T ®, H n=1Uda el b fog g
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IrRofl 4

el Fe oS 3R HE! WM Upel &7 IT el I 36T FHE IS bl ufcrerd
3187 WE @rs @ forg
g s CINRCAN IR 3 afde Feam
A +0.50 % +1.00 %
B +1.00 % +2.00 %
C +1.50 % +3.00 %
D +2.00 % +4.00 %
E +4.00 % +8.00 %
F +8.00 % +16.00 %
(i) o aor= o

e AT FH B A @ fory Wfae a9 W siitrean wwifaa Ffeat wreft 5 o gam v srgaifa

AR 5
I AN @ o gEaTare m, Thd AFDl A % I e
@rad SINE RO B B R A R
0 < m< 500 +0.5d +1.0d
0.2 0.5 1 500 < m< 2000 +1.0d +2.0d
2 000 < m< 5000 +15d +3.0d
0 <m<50 +0.5d +1.0d
2 5 10 50 < m<200 +1.0d +2.0d
200 < m<1000 +15d +3.0d

(3) ¥ sexad, d

dgT 39 AT P W Ugfd 3R e RAwex & 999 & U Udh IyHNor iR |G offs a9 arel
IR fife I3 ¥ Udh B AHE ol 3exdd 8N

IUDHRYT DI Afhdd &\al & oy ggar 2ol & dia § e, Thol gexddl $I Jod AR el gexdd
1 AT IR 6 H TS TS T |
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ARl 6
I A9 B forg d (kg) Thd 3T B AU | Wbl sexdd & folv
wYEdr Sl =IAqH =T SIEEE R Ie]

0.2 <5

0.5 <10 500 5000

1 <20

2 <50

) < 100 50 1 000

10 < 200

Aidfdd AT Jiad SUBIVN BT Thdl se3dd 1 x 105, 2 x 10 0r 5 x 10* HT H BRI S8l k FKUMHAS AT
THRIAS Yol IT I B |

(4) ~g7dH &¥T

R &HdT el $exdd H 9d1Y Y Al | A Tl s @iey, R arel 7 7 fafafgy fean
TR

arey 7
I A & forg SYgdT Siof | Ibel sexad | gAaH eHdr

0.2 0.5 1 50
2 5 10 10

(5). IST ST A SUBION & oIU AR 3R Uieror

IISUANT H IUINT fhy S dTel 9397 S AIRM UGN & oy, ST8i AR 31e7 AT 31&7 T8
TS &1 JMAIIHAT 8, JFARATIAT JR GLETT MATIHAN SUEE & AR IureeT & § paer: fafafey
@ A 8, I Ay BT | fReR aoe @ aRoml W fEfeRad gvma @1 JEe H o =k

. I & 1T AT SUBRUT & BXRIT b HROT AfdT

. 3reT e H faf= gifSte dgR 3R g¥vr & gRT 99 & R W 9

. Y0 3 R R 991, afe =07 Iuaxor ik ¥ & 99 fafi= wr & sk Ry et
e BT faarer =1 81 AT B |

9 SUBRUI DI IJARATIAT R IRATH R IR e Sureser 7 § grayre Har a1 g |
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(6) Faba o1 dTel 3R Jfad IAT & drar e

I offe & o0 U & YR & Whol Scxdd didl af I3 & gIRT Ue doid URUTEl & §1F B

(7) 9¥TG ATETY
Teror Rerfaat & fow Sudyr & & < |
(i) drgHT

(% ) ATYATT HIHY

IS 9 AR UGV —10 °C W +55 °C H ATUAMI H T AUTeAD AR Theita] AMaeIDHrail
& 1T IUTAT BT BIAT BT =AY |

B TITIROT B WY ARSI & AR TR, AT DI AHARI BT ST =1 81 Fabell ©
WRq I§ H@el 30 &M AT § B4 9 81 3R I fqarondrsd e ¥ fafafase ff 2

(@) A—drs Abd IR AYAE TG

5 ST WS & URAY Ao | Udh 3R & oIy I AT o9 I § Havd Udh Whdl 3evdd
A 3fde =1 81 g1 =y |

(i) fage amyfct

U e SUSRYI dd A YT AAdecqd IR Tdheild! Aaeadhdrsil & A ureld el d
T, ST9 I ARIRYT dlees! Unom (IfS @del Udb &1 dlecol &l SUSBRY R faffed faar Tar 8)
B T H T IUBRY W fAFMEE arecs S WAl Umin — Umax &1 SURI AR el At 4
areeot mgfct et w18t gl |

. AC # UTeR:

R[ATH HMT § 0.85 X Unom AT 0.85 X Umin, U HMAT § 1.10 X Unom AT 1.10 X Umax;

. DC #4 UTaR, o ReErerara 98t diees mgfd 1 |fmferd 8 afe 98 Suawm &
GRETe & SRE QX1 ORE 9Tl 81 |§ahdl o

el W9 § <am gReEred dlecsl, S WM 8 1.20 X Unom AT 1.20 X Umax (RETST &1 S
AT 9S8 & foIY, Umax T& 93 91 O ORE 9 961 99 ISR &I 9 &1 dlecd =, o fafemfar

q faffdse fear 8);

. 98 wraR (DC), Rarst 7 &8 UM arell dex) iR Arer & Rarst & 9 arefl 92 afe Sudwor
% IR @ R det BT Rat fHar S dwa 8 &
el M1 & *Eaw aRETed dlecs, $UI WA 2 Unom AT Umax;

. 12 V A7 24 V ISP I d UTaR:
fraell AT 2 9 vV (TP 12V 9 & forg) A1 16 V (TP 24 V 9230 & forg)eus) AT € 16 V (TH
12V ded & forg) a1 32 vV (TP 24 V 931 & o)
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e ¥ uR=ferd 8 dTel 3R DC A UTeaR dTel IUSGRUT AT A Ael TR HIH BRAT dre], & AT
TE1, I8 B 419 A1 | oI &1 Had Rl &, Ale dlecsl [AfFET & Fa¢ T¢ 4og A &Y &,
STRAdT AT gRETAT dlecsl & FHM AT IF M TS 2.

(8) HIUTT DI FHISAI

qART AT oIS BT SHISAT BT N2 T IUBROT TR ST fhar Srar & 9 fearum ar <= 21,
(9) arfafRxh ors @& foy Whel Sexad

Ife AfalRs e & foIv Thdl &eU ¥bel $exdd d & IA -8l & dl I8 SUBRY R dd g
IR FET BT Sfd SUBRYT dgIT—g—HIZE & U ST § 2| 390 Afalke Ife Sudxor o1
AU U IR—GaTfeld aoid o dTel SUSRY & wU § SUANT & fofy F&l foar a1 8 (3 1
T 5(1)(ii)) 7 AIRD e B oIy Tbdd TXey Heol AT T8l BT iR Hhael wWifast e &
o &1 ST fhar Se |

(10) gR=Te™ T (\RT 11 dT WRT 3(5)(ix)),

IS $91 A SUSRCN Bl UR=ETerd T S0 § I B AT § FRIG AUeTST D AR D]
IATATHATHAT DT IFJUTAT BT ANE:

. qRaTes T Sexald gRT fear an ar

. Jor TIeToT & R fRuifRa

AT T BT dae a1 SR a1 Jlad far S =12y S/ Q@R A &1 aoid afa | forr o <@
=i

3- ThHId! JTTTIHATY

(1) ST & foIy Sugha

I 9 AR SUGVN DI AFI, AIse AR IRATAT B I USfT B AR & 971 T 7, s
forg 9 apfie €

(2) ufR=rer @1 gret

(i) BT ITIRT
I 59 AR UGN Bl DIy VA @RI T8I Bl 1A IThT Bergdsd SUINT A ST 4o |

(i) gEeAT Y& TRE BT AR TWRE FASH

Al IUFRVT BT g9 IR A T AU {6 G 98 B A TBR B gESA B PR TR
BT ® AT FR=0r da@l &1 AAIoF @RI BT § SR 98 S9Ud el aNg | B HRd Bl gaifad
PRAT B, T IS 39 UBR 8 [ SqB T91T B 9 HF feEE < |

(DIESGIED
gcxalid HE P gdis T Rl & 918% SUBNUT & R bl a1 IT b | Seolid
ferafaRad & forg smavas g &
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<A URATE dlecsl (WIT LT WRT 2(7) (ii);

A BT TgAE (AT 11 BT U7 3(5) (vii);

dre R R & o Reafer (1T 1 a1 37 3(5) (viil));
AMAT B 2 (@R 1 BT WRT 3(5) (viii));

TR=ETS TR BT ST (AT 11 BT ORT 3(5)(ix) ) |

(iv) Th IR—IaaTferd qoie o dTel SUBRVT & 9 H SYART BHRAT

Al S — WD & B AN IR—F AT eld SUBIN B IMILIHARN & U & A<D, Th
IUGRYT ST Th IR WATferd Al d URA &R 9hdl ©, S9H IR—Iaanfard IRemTes & a&d
g B foIU 9 9 AR 8 S Tenferd ufRdrers iR T # aoid o Bl B |

(v)erefera aRared

IUSHROI DI T VAT fawdrd o« & ol g9 e b S9! IYEal iR uReEred &9 4 &9 T
Y & ARIRYT STINT B A & folg Tawaadiali & S ure 4 &I | uRared # {6l ff geR a1
ERTET BT U MY IR W ®©Y A g™ ST (SRR B foly THh ERIE & Ahd T aTferd
®Y | 95 A | SUIBRVT & A YRS fHY T A ([UEE b w1 1(1) # ag fAawer g6 fH
D 37 AIIHARNT BT gt BT S Fhell B |

fear &1 WR A9 H AfReEaarel, Aew@yel JfeAT R SUBRUT BI SRABGEA! Bl AH H T |
(3) T R IuyaRor

() T R 937 o1 TSygaT

YR FER I3 & A1 SUSReT Y YS9, S @Enford iR sri—wedford 8 |adhd © |

U I MR I3 0-25 d @ A1 H FER @x7 § e M1 A1ty QiR S9S FHRe @l
AT T &A@ 4% ¥ IMAF TS BT @RV | ARG T MURer 93 & wEEeT @
ST B TH &I B 20% A 3MH TSI BT AMRY |

U SefEErerd 3 MERe 33 wErferd uRared & SR gReErford T8l 81 |

T ETferd iR SEiRednford T MR SUSR0 ddd al BRI dRal © o9 98 U ReR
SEIGCIIC RGN

(i) TE—gfeT 3=

T&H IA—CIBT UG Hadd qH ST BT o4

. FHdd YA W ©
. SR T ReR AHUT # 7
. YUR 0-5 & Ul Wbve W i e §; iR

. IRAMA®S I © I JARTHTH 4% DT AT H T |
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(4) TP YPIpd AT SRR B ©U FH START

I A7 A7 WS Gy 18T dle BT YR 1 & Se¥ & oIy AT SuRRer & wU |
SUART fHy S aTel IS 3 ARE UGV B FHfetRad smaegadhdra o gfid &A1 s8Rk

. AT || &1 T 3(4)(1), 907 11 &7 W1 3(4)(1v); 3R
. AT || &1 WRT6(2)(1)
() <o wfew

I3 §1 AR UGV U AfIRD A @ foly Thel $evadd & 025 H Y AT Hxl H |eH
BRI | (ATT 11T AT (i)

(i) S= ATST

dre &1 faf= Referal & forg Havd oW Fmus & fofg 2 (2) (i) # siftrsad |wifad Ffear &
AT 3T H BN |

(HEEGIES

TEh SR dle S U HR® ars & ol 1.4 A Thel scidel & F94 8IAl © oid IS4 fhal 1
dre W FAJS Bl Y &R dle RUCR 9§ IUd oy S A7 IRM A /AT T &, 98 IR
Hdd g < |

(iv) TTERIY ST BT &¥ar

TP B ofls & Pbs dolHl Bl IR & 91 BT JdR I offs B folv SUBR &I Nfrbad FGuifad
I & gof 99 & 1 T Brm |

(5) ADID, ST 3R ST HSRUT I

(i) Fepell I TUTd

i ddhdl o AT ( 9RT | IRT 4 (4) () <) AR ST & Refaal & erfie favasi,
TR 3R W ghf:

. T UATANT BT Hebdl ol dlel IH Bl ol ATYGAT 0.2 d A Afde &1 81 |
. QST BT MIH 9 & forv urerfie dddi &1 4T =7 arel offds, SHIAT IR U
TP el MHR H 8 A1V 3R W 8 A1y |

Hhd G &1 9ar ARId BR1 3R ITH A1 &I TG §DhIs BT M AR UdIdh BN | Wb, FATY
3R gooT B SMbsl Bl AFAT BT TAD! aor8 A IROMET DI Teb TRl 4 A TS ST HH T |
(T | &7 U7 4(3) <) |

(i) STERET gRare™ @ fog dad iR ficemse

W WRIRY g9 o dTel URETed 9 8 dTel gAaqH Havd a7 fiTerse USRI & SUINT WR
[REREERN
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AR R & oy I 919, Udhdl 3187 dls AT 316l |8 als & g dahdi a1 fiesnmse &
Whel gevde, Whel gevdad d BT 3R I8 YT I & WRT 2 (3) & AR BT |

afRem URT 2(8) & IR AT & Wfed e &1 AW | fafed s

WA H SUANT fbU ST %8 987 9 ANA SUSRVN & oy =i daat a1 7 &1 FeiRa
B DI B 8, A fUeerse d IH AN, arir@ AR FHG, U Adradl Had & G Gk
Tf Brfl, Ife arg Brar € ar| Afeda s A1 e g s 9 U 6efd TarE &
fie /fie 981 g f& 59 uRuml & Fenfua F81 fear i ® |

U # SYANT fBU ST W 987 39 ARM SUGRY, e AT A Al DI AMIRIDBAT
g, RAaA fUcese Tahd 3 die, I 919, af@ 3R 999, Ud ddE-l dad & 9T
=TS A 8RN, AfE AR BIAT & AT | 3feT THEI Bl MEiRd &R & oy AFDI I IUBII &
fau fdw B9 @1 rawadr T 2| AN AN R 31e TR are & fAr foeefl wafda aarah
% fic T8 oo =1y f g7 uRvmH! &1 wenfid 78l far T 2 |

SUANTT H IUANT fHY M IR 98T 9 AR SUGRVN & oy ST81 R 3 WE dle @l
3MITIHAT BRI Al A T 3T Udhd e S (STl MawId B), 318 WE dle, I A,
et 3R w7 &R e Tara Hard & AT uRared fa grft, afe oy g & v o1t gl
P gRAT H7 o fIU 719G SUGRT H 9d1¢ TV 2 | I 99 Br 991 foeft afera aara=n
@ fiic T o1 =Ry 5 g9 uRemdt &1 wenfua =gt foar T 21

(iii) IHai T AT

dad IR 7 e amse iR 991 $is Tug Idmer U 997 987 399 A9 SUBRYT Udhdl 38T oS
qT AF A DI A A gAGH AR T B U I, 9 Thel e e (NRIE ao), _Aad |
HH BRI IT Aferbad & SIT_T 81T |

(iv) fifeT o=

fifesT dwifad STarT & foIv Tehew A% 3R s grfl | fie fdy U ies &8 I &8 2 i
P IS W BN |

gfe T &1 STl € O A9 BT §PTs & Ucild I A DI AT A Jod & <¢ H I oI A Th
Pic IR fo@T =gy a1 qu & fAf gl & SR @ S @1y |

(v) SeT HSRUT

AY Tdel B UGV B TH HAR # ( BTS 139 ) I7 fred) 918 RSl # 915 # 89 arel v,
fiic, Se1 e, qot o+ onfe & fog weiRa fhar S wadr 81 39 AW 3, "eIRd offds &l

®Y I AR AR /AT YR UHhAT & SRIF qifDd IR @i uRad=l & §mT SITe]
3R SHHHA AT BT Y IERT IR 91Y, $9G IR § A 93 AEdHRI 8hfT |

o WNT || & RT3 (8) H 3R WRT 3 (p) # e & oIy SUYS SMT=IhaTy;

o AMFCIIR YARY R STSAANST UfehaT BT 9T || & URT 3 (6 ) & fgurel H JRIEw b
TG |

o B WSRUI IUPRV] U 3R YRET TaT UHIBRYT 3R YA bl GHfterd el |
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o HIUA 3fHel Bl HSIRT B @ oIy e AT HSRT HfSAT B At By I & STovd
dd T TEI BN Ofd T o WSIRG 3fibs BT U W Sfia AT &l DS & gIRT GRfard -
PR fear S |

o TG SR &HAT HHIK & MY I Y g H YR dbs] HI daell ol Fhdl & 9 [

R 3fpSl & WA 7 bl Pl MNARRIGT PR BT ATHR < 7 2 |

(vi) THS B Tl STBR

SURRT H THF B el I3 DI e fHar S Fhar g, i fr=ferRad sl &rar

o WA ®U ¥ 3T A H SUBRUT HI Udh IF Ugd- BT IUBRYT Yo fhdT Irdm 2 |
AT || BT RT3 (5)3(5)(vii) T
o JJGANT ( AAd IE b HRIRNA MY & d18 fU AT IRATAT HdT 21 )

(vii) I9 TgAEA drel IF

dg 39 A1 SYBRYT ST fh Th uR=ETeTd & e & 991 B dx- § WeTH 81 ©, 95 UP I
UgdE IF UG fHdT ST | SUSROT Iofd o dlel &3 | T a9 & @i (9T || BT IRT 2

(2)) oIR ar e 6 @ A B GO o AT E | 93T S AN SUBRYT d9 dP AT AR Bl
fie a1 dod 781 3 o9 T & 9 & [ ufdl b1 aoe T R o |

(viii) I FATE SUHRT

asﬁgﬂnﬁwwwaﬁaﬁw,waaaﬁamaawaﬁ@aﬁ
TE BT ARG, I I > B0 U 1 uflty 7 A ReR @ 98 | '

wY ¥ TP Udd AARES UOTell Bl I8 GHtad d & oy ITANT a1 o Faar © 6 a=l &
T Ry e RAeR | ok go 2|

IfT TR BT B U B TN DI Th SYBRYT & gRT g1 SIal & d U ey
SITQIT AT USR] I ARG, bl e AL AT 3feT g olle dI 9 Al gargam a1 9 & fifle
Wﬂaﬁﬁmﬁww%ﬂlmﬂﬁﬁwaﬁwﬁmﬁﬁwcbﬁ@(%lcwzﬁf%méﬁwm
3= AT R @Y ugfodl Bl SuANT fhar § Geahdr 2 |

(ix) uRETe Ifd W |1 IR 6 (13))

IS 3 AN UG DI e Wl W I & g 7199 A1 31eT e gl B 997 a8 g dahd
3 fo77 f5 39 aRuml &1 A =81 fFar Tar 8, 7 @ Iad w1 a1y IR 9 & i &=er
ey {79 ofrs RAeX R T U1 1fd 9 GBR R forar & S uRemes i & 9a1g T3 900 9
e BT B |

IfE AN 81 A A 9o RPIS & 9N & Hee H uRare afd &1 fol /a2 4§ qarn ar file faan
ST a1fey &R fdeay 1 &l /82 d& €S &A1 a1y |

(6) AR

I T ARM H UGS B WU A UNRG AHCIIR Bl IUBRY H 39 WU H YR BRAT MY
5 AfvcaeRr ¥ 5l W1 I &1 9eare o1 Hia dIs g0 71 8 9@ a1 |AftcdiR | foddl f 9gama
Bl U USAM Bl d AEIH A AU AT T USAMT off 0o | T AU 59 GReTl Bl AR Ty

qDhd © | gl
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SUHRIT R FHedIR &l § AfFford &

fafds su | URIRTS AfFedaR & U@ fdaror

AU aTel AT B Y& BT T [daxo1 (S G A1 )

SUANTHAT $SXBH, A=Y AR HaTal &I fqaxor

AFCdIR @1 W UgaM oI Udh Afled AigeddR & fqavor

fied BSIR @1 FHIE S SlaTdioll fdh 3, YR & UBR, AHTRR & B & oy
rd anfe, afs aRere gRaer # faaver 78t far mm 2|

o WAHTRR Pl FRINA @ & AEH

o URAET YR
(i) |ivcaR &1 JRINT g & Iu
AR Bl BT WU A YR @ & o Freferiad amee &

o I WIHd AN BT & ATeIIR B STANT HF & ISR <1 F1RT I a7 ar fuh
DI © R I1 T4l U NI SUBRYT & gRT (8@ @, MM ) P UAT 8 o1 dgern o
S |

o TGl B ARG TEAT WHG eI © IR THA R AR & Ut g1 ot ok welRfa grl,
Refe # adi@ R UifSpd oMl &I Uger &l #egd 89T =gy Sl U Sed $Hl
(G <), TWEUl B Tdl I B yghd I g RAFEE @ MR W WHE 91T W
3MMaldd AT & AR BT a1y | Rl ®I I@RT A foram S Fahdr & R Al Rafe
DI HSRUT AN TG 81 D! © o HIldd Al DI dlg 97 HIg W HIH ISR A
A9 TEl 2 |

o G HU ¥ UG AFCRR P IFAAS HRAT UG A IS had Tdb JRETHD
$RGH $ AT H B FWT BT ATT || BT IRT 2 (9)

o HAMCRR ¥ Teh AfRad wfod divcdeR ugard 8RiT| ( 9RT | &1 WRT 2(6)(iv)) I8
AFedIR Uga 99 HHel H (0TS U O 8 AFedIdR URddd SUBRY & BT
gl Bl AT B o |
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MINISTRY OF CONSUMER AFFAIRS, FOOD AND PUBLIC DISTRIBUTION
(Department of Consumer Affairs)
NOTIFICATION
New Delhi, the 9th September, 2016

G.S.R. 875(E).—In exercise of the powers conferred by sub-section (1) read with clauses
(©), (M), (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) Amendment Rules, 2016.
(2) They shall come into force on the date of their publication in the Official Gazette.

2. In the Legal Metrology (General) Rules, 2011,-

(i) in the index of the Schedule of the Legal Metrology (General) Rules, 2011, in Seventh Schedule,
after Heading E, the following heading shall be inserted, namely:--

“Heading F, Automatic instruments for weighing road vehicles in motion and measuring axle loads”;

(ii). in the “Seventh Schedule, after “Heading E” and the entries relating thereto, the
following Heading and entries shall be inserted, namely:-

“Heading F
Automatic instruments for weighing road vehicles in motion and measuring axle loads

Part1
TERMINOLOGY

1. GENERAL DEFINITIONS.-
(1) Weighing instrument-

Measuring instrument used to determine the mass of a body by using the action of gravity on the
body.

The instrument may also be used to determine other mass-related quantities, magnitudes,
Parameters or characteristics (e.g. axle load and axle-group load of a vehicle).

According to its method of operation, a weighing instrument is classified as an automatic or
non-automatic instrument.

(2) Automatic weighing instrument-

Instrument that weighs without the intervention of an operator and that follows a
predetermined program of automatic processes characteristic of the instrument.

(3) Automatic instrument for weighing road vehicles in motion-

Automatic weighing instrument, having a load receptor Para 2(3)of part I and aprons Para
2(2)(i) of this Part I, that determines the vehicle mass Para 3(1)(v) of Part I, axle loads Para
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3(1)(viii) of Part I, and if applicable the axle-group loads Para 3(1)(xi) of Part I of a road vehicle
while the vehicle is crossing over the load receptor of the weighing instrument.

(4) Control instrument-

Weighing instrument used to determine the static reference vehicle mass of the reference vehicles
and the static single-axle loads of a two-axle rigid reference vehicle.

The control instruments used as a reference instrument during testing may be:

* seParate from the instrument being tested; or

* integral, when a static weighing mode is provided by the instrument being tested.

(5) Conventional true value (of a quantity)-

Value attributed to a particular quantity (e.g. reference vehicle mass or single-axle load of a two-
axle rigid reference vehicle) and accepted, by convention, as having an uncertainty appropriate for
a given purpose.

(6) Metrological authority-

Legal entity (i.e. the verification, and/or issuing authority) designated or formally accepted by
the government to be responsible for ascertaining that the automatic weighing instrument satisfies
all or some specific requirements of this rule.

2. CONSTRUCTION.-

(1) Controlled weighing area-

Place specified for the operation of instruments for weighing road vehicles in motion, which are
installed in conformity with the requirements given in Annex B.

(2) Weigh zone-

Zone of the road comprising the load receptor with aprons in advance of and beyond each end of
the load receptor in the direction of travel of the vehicle being weighed.

(i) Apron

Part of the weigh zone that is not the load receptor but which is located on either end of the
load receptor and that provides a straight, approximately-level, smooth track in the direction of
travel of the vehicle being weighed.

(3) Load receptor-

Part of the weigh zone which receives the wheel loads of a vehicle and which realizes a change in
the balance of the instrument when a wheel load is placed upon it.

(4) Electronic instrument-
Instrument equipped with electronic devices.

(i) Electronic device

Device comprised of electronic sub-assemblies and that performs a specific function. An electronic
device is usually manufactured as a seParate unit and may be capable of being independently tested.
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(ii) Electronic sub-assembly

Part of an electronic device comprised of electronic components and that has a recognizable
function of its own.

(iii) Electronic component

Smallest physical entity that uses electron or hole conduction in semiconductors, gases, or in
a vacuum.

(5) Module-

Identifiable part of an instrument that performs a specific function or functions, and that can
be seParately evaluated according to the metrological and technical performance requirements.
The modules of a weighing instrument are subject to specified partial error limits.

(i) Indicating device

Part of the instrument that displays the value of a weighing result in units of mass and other
related values (e.g. speed).

(ii) Printing device

Means to produce hard copies of the weighing results.

(iii) Load cell

Force transducer which, after taking into account the effects of the acceleration of gravity and
air buoyancy at the location of its use, measures mass by converting the measured quantity
(mass) into another measured quantity (output).

(6) Software-

(i) Legally relevant software

Program(s), data and type-specific Parameters that belong to the measuring instrument or device,
and that define or fulfill functions which are subject to legal control.

Examples of legally relevant software are-

¢ final results of the measurement including the decimal sign and the unit;

¢ identification of the weighing range and the load receptor (if several load receptors have
been used).

The following types of legally relevant software can be distinguished:
e type-specific; and

e device-specific.
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(ii) Legally relevant Parameter

Parameter of a measuring instrument or a module subject to legal control. The following types
of legally relevant Parameters can be distinguished: type-specific Parameters and device-
specific Parameters.

(iii) Type-specific Parameter

Legally relevant Parameter with a value that depends on the type of instrument only. They are fixed
at type approval of the instrument.

Examples of type-specific Parameters are-
e Parameters used for weight value calculation;
e stability analysis or price calculation and rounding;

¢ software identification.

(iv) Device-specific Parameter

Legally relevant Parameter with a value that depends on the individual instrument. Such
Parameters comprise calibration Parameters (e.g. span adjustments or corrections) and
configuration Parameters (e.g. maximum capacity, minimum capacity, units of measurement,
etc.). They are adjustable or selectable only in a special operational mode of the instrument.
They may be classified as those that should be secured (unalterable) and those that may be
accessed (settable Parameters) by an authorized person.

(v) Software identification

Sequence of readable characters of software that is inextricably linked to the software (e.g.
version number, checksum).

(vi) Data storage

Storage used for keeping data ready after completion of the measurement for later legally
relevant purposes.

(7) Communication interface-

Electronic, optical, radio or other hardware or software interface that enables information to
be automatically passed between instruments and modules.

(8) User interface-

Interface that enables information to be passed between a human user and the instrument or
its hardware or software components, e.g. switch, keyboard, mouse, display, monitor, printer,
touch screen, etc.

(9) Protective interface-

Interface that prevents the introduction of any data into the data processing device of the
instrument which may:
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o display data that are not clearly defined and that could be taken as being a measurement
result;

o falsify displayed, processed or stored measurement results or primary indications;

e adjust the instrument or change any adjustment factor.

(10) Ancillary devices-
(i) Zero-setting device

Device for setting the indication to zero when there is no load on the load receptor.

(ii) Non-automatic zero-setting device
Zero-setting device that must be operated manually.

(iii) Semi-automatic zero-setting device

Zero-setting device that operates automatically following a manual command.
(iv) Automatic zero-setting device

Zero-setting device that operates automatically and without the intervention of an operator.

(v) Zero-tracking device

Device for maintaining the zero indication within certain limits automatically.

3. METROLOGICAL CHARACTERISTICS-

(1) Weighing

(i) Full-draught weighing

Determining the mass of a vehicle that is entirely supported on the load receptor.

(ii) Partial weighing

Weighing a vehicle in two or more parts successively on the same load receptor.

(iii) Weighing-in-motion

Process of determining the vehicle mass, the axle load, and if applicable, the axle-group load of
a moving vehicle (i.e. a vehicle crossing over the load receptor of the weighing instrument)
by measurement and analysis of the dynamic vehicle tyre forces.

(iv) Static weighing

Weighing vehicles or test loads that are stationary.

(v) Vehicle mass (VM)

Total mass of the vehicle combination including all connected components.



[ 9T II-T0€ 3(i) ] HRA &hl TS ¢ SAHEROT 83

(vi) Axle

Axis comprising two or more wheel assemblies with centers of rotation lying approximately on a
common axis extending the full width of the vehicle and oriented transversely to the nominal
direction of travel of the vehicle.

(vii) Axle-group

Two or more axles included in a defined group and their respective interspaces (or axle spacing).

(viii) Axle load

Fraction of the vehicle mass that is supported via the axle on the load receptor at the time of
weighing.

(ix) Single-axle load

Axle load which is not part of an axle-group load. For the purposes of this Recommendation, if no
criteria for defining various axle-groups have been specified in Para 3(1)(vii) of Part I, all
recorded axle loads (9) shall be considered as single-axle loads.

(x) Static reference single-axle load

Single-axle load of known conventional true value determined statically Para 6(1) of partI for a
two-axle rigid vehicle.

(xi) Axle-group load

Sum of all axle loads in a defined group of axles; a fraction of the vehicle mass imposed on the
axle-group at the time of weighing.

(xii) Tyre load

Portion of the vehicle mass imposed upon the tyre at the time of weighing, expressed in the units
of mass.

(xiii) Dynamic vehicle tyre force

Component of the time-varying force applied perpendicularly to the road surface by the tyre(s) on
a wheel of a moving vehicle. In addition to the action of gravity, this force can also include
dynamic effects of other influences on the moving vehicle.

(xiv) Wheel load

Sum of the tyre loads on all tyres included in the wheel assembly on one end of an axle; a
wheel assembly may have a single tyre or dual tyres.

(2) Capacity-
(i) Maximum capacity (Max)

Maximum weighing-in-motion capacity of the load receptor without totalizing.



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

(ii) Minimum capacity (Min)

Value of the load below which the weighing-in-motion results before totalizing may be subject to
an excessive relative error.

(iii) Weighing range
Range between the minimum and maximum capacities.
(3) Scale interval, d-

Value expressed in units of mass for weighing-in-motion that is the difference between
two consecutive indicated or printed values.

(i) Scale interval for stationary load

Value, expressed in units of mass, for stationary weighing vehicles or test weights that is
the difference between two consecutive indicated or printed values.

(4) Speed-

(i) Operating speed, v

Average velocity of the vehicle being weighed as it moves over the load receptor.

(ii) Maximum operating speed, vmax

Greatest velocity of a vehicle that the instrument is designed to weigh-in-motion and above which
the weighing results may be subject to an excessive relative error.

(iii) Minimum operating speed, vmin

Lowest velocity of a vehicle that the instrument is designed to weigh-in-motion and below which
the weighing results may be subject to an excessive relative error.

(iv) Operating speed range

Set of values specified by the manufacturer between the minimum and maximum operating speeds
at which a vehicle may be weighed-in-motion.

(v) Maximum transit speed

Maximum speed that a vehicle can travel on the weigh zone without producing a shift in
the performance characteristics of a weighing instrument beyond those specified.

(5) Warm-up time-

Time between the moment at which power is applied to an instrument and the moment at which
the instrument is capable of complying with the requirements.

(6) Durability-

Ability of an instrument to maintain its performance characteristics over a period of use.
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(7) Final weight value-

Weighing value that is achieved when an automatic operation is ended and the instrument
is completely at rest.

(8) Stable equilibrium-

Condition of the instrument such that the recorded weighing values show no more than two
adjacent values of each weighing cycle; with one of them being the final weight value. This
condition is only valid for each seParate weighing cycle and not for a group of cycles.

(9) Discrimination-

Ability of an instrument to react to small variations of load. The discrimination threshold, for a given
load, is the value of the smallest additional load that, when gently deposited on or removed from
the load receptor, causes a perceptible change in the indication.

4. INDICATIONS AND ERRORS-

(1) Indications of an instrument-

Value of a quantity provided by a measuring instrument.

(i) Primary indications

Indications, signals and symbols that are subject to requirements of this Rule.

(ii) Secondary indications

Indications, signals and symbols that are not primary indications.

(2) Methods of indication-

(i) Digital indication

Indication in which the scale marks are a sequence of aligned figures that do not permit
interpolation to a fraction of the scale interval.

(ii) Analog indication

Indication enabling the evaluation of the equilibrium position to a fraction of the scale interval.
(3) Reading-

(i) Reading by simple juxtaposition

Reading of the weighing result by simple juxtaposition of consecutive figures giving the weighing
result, without the need for calculation.

(ii) Overall inaccuracy of reading
Overall inaccuracy of reading of an instrument with analog indication is equal to the

standard deviation of the same indication, the reading of which is carried out under normal
conditions of use by several observers.
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(4) Errors-

(i) Error (of indication)

Indication of an instrument minus the (conventional) true value.
(ii) Intrinsic error

Error of an instrument determined under reference conditions.
(iii) Initial intrinsic error

Intrinsic error of an instrument as determined prior to performance tests and durability evaluations.
(iv) Maximum permissible error, MPE

Extreme values of an error permitted between the indication of a weighing instrument and the
corresponding true value, as determined by reference standard mass, at zero or no load, in the
reference position.

(v) Maximum permissible deviation, MPD

Maximum permissible deviation of any single-axle load, or if applicable, any axle-group load from the
respective corrected mean of the single-axle load or the axle-group load.

(vi) Fault
Difference between the error of indication and the intrinsic error of a weighing instrument.

Principally, a fault is the result of an undesired change of data contained in or flowing through
an electronic instrument. In this Rule a “fault” is a numerical value.

(vii) Significant fault
Fault greater than 1 d.
The following are not considered to be significant faults:

e faults that result from simultaneous and mutually independent causes in the instrument or
in its checking facility;

e faults that make it impossible to perform any measurement;

e transitory faults that are momentary variations in the indications which cannot be
interpreted, memorized or transmitted as a measurement result;

e faults that are so serious that they will inevitably be noticed by those interested in
the measurement.

(viii) Span stability

Capability of an instrument to maintain the difference between the indication at maximum
capacity and the indication at zero within specified limits over a period of use.

(ix) Rounding error

Difference between a digital measurement result (indicated or printed) and the value of
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that measurement result with an analog indication.
(x) Repeatability error

Difference between the highest and lowest results of successive measurements of the same load
carried out under the same conditions of measurement.

(xi) Corrected result (mean axle- and axle-group load)

Result of a measurement after algebraic correction for systematic error.

5. INFLUENCES AND REFERENCE CONDITIONS-

(1). Influence quantity-

Quantity that is not the measure and but that affects the result of the measurement.

(i) Influence factor

Influence quantity having a value within the specified rated operating conditions of the instrument.
(ii) Disturbance

Influence quantity having a value that falls within the limits specified but that falls outside
the rated operating conditions of the instrument.

(2) Rated operating conditions-

Conditions of use which give the ranges of the influence quantities for which the metrological
characteristics are intended to lie within the specified maximum permissible errors.

(3) Reference conditions-

Conditions of use prescribed for testing the performance of a measuring instrument or
for inter-comparison of results of measurements.

6. TESTS-

(1) Static test-

Test with standard weights or a load that remains stationary on the load receptor to determine an
error.

(2) In-motion test-

Test with reference vehicles that are in motion on the load receptor to determine an error or
deviation.

(3) Simulation test-

Test carried out on a complete instrument or part of an instrument in which any part of the
weighing operation is simulated.
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(4) Performance test-
Test to verify that the equipment under test (EUT) is capable of accomplishing its specified functions.
7. VEHICLES-
(1) Vehicle-
Loaded or unloaded road vehicle that is recognized by the instrument as a vehicle to be weighed.
(2) Rigid vehicle-
Road vehicle with a single chassis that includes neither coupling nor trailer, and that has two or
more axles located along the length of the chassis that are oriented perpendicularly to the normal
direction of travel of the vehicle.
(3) Reference vehicle-
Vehicles having a known conventional true value Para 1(9) of Ref. from Part I:
e mass, and single-axle load of a two-axle rigid vehicle; and
e mass of other vehicles used for in-motion tests Para 6(5) Part-I,

determined on a control instrument Para 1(8) Part-I.

8. Abbreviations and symbols-

Symbols Meaning

I Indication

In nth indication

L Load

AL Additional load to next changeover points

P I + 1/2d- AL= indication prior to rounding (digital indication)

E I-L or P-L =Error

E% (P-L) / L%

Eo Error at zero load

D Actual scale interval

pi Fraction of the MPE applicable to a module of the instrument which are
examined seParately

MPE Maximum permissible error

EUT Equipment under test

Sf Significant fault

Max Maximum capacity of the weighing instrument

Min Minimum capacity of the weighing instrument

Unom Nominal voltage value marked on the instrument

Umax Highest value of a voltage range marked on the instrument

Umin Lowest value of a voltage range marked on the instrument

V Operating speed

Vmin Minimum operating speed

Vmax Maximum operating speed Operating

Vmin, Ymax Operating speed range
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DC Direct current

AC Alternating current
VM Vehicle mass

WIM Weigh-in-motion

Part-1I

Automatic instruments for weighing road vehicles in motion and measuring axle loads
1. GENERAL-
(1) Scope-
It provides standardized requirements and test procedures to evaluate the metrological and
technical characteristics of such instruments in a uniform and traceable way.
(2) Application-
This rule applies to Weighing in Motion instruments:

e which are installed in a controlled weighing area Para 2(1) Part-I;

e which are used for determining and indicating the vehicle mass, the single-axle loads, and
if applicable the axle-group loads of a road vehicle in motion; and

¢ which are installed where the vehicle speed is controlled.
This rule does not apply to instruments that:
e determine individual axle loads by multiplying a single wheel load of an axle by two; or

e are installed on-board vehicles to measure axle load.

2. METROLOGICAL REQUIREMENTS-
(1) Accuracy classes-
(i) Vehicle mass

For determining the vehicle mass, Weighing in Motion instruments are divided into six accuracy
classes as shown below:

02 05 1 2 5 10

(ii) Single-axle load and axle-group load

For determining single-axle load and, if required axle-group load, instruments are divided into six
accuracy classes as shown below:

A B C D E F
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(iii) Relationship between accuracy classes

The relationship between the accuracy classes for single-axle load and, if required, axle-group

load and the accuracy classes for vehicle mass are as specified in Table 1 below.

Table 1

Accuracy class single-a

Accuracy class for vehicle mass

load and axle-group |
0.2 0.5 1 2 5 10
A v \
B v v \
C v v v
D v v \
E v v \
F v

(2) Limits of error-
(i) Weighing-in-motion

(a) Vehicle mass

The maximum permissible error for the vehicle mass determined by in-motion weighing, shall be

one of the following values, whichever is greater:

o the value calculated according to Table 2, rounded to the nearest scale interval( d ) ;

e 1 dx the number of axles in the totalization in the case of initial verification,

2 d x the number of axles in the totalization in the case of in-service inspection.

Table 2

Percentage of conventional value of the vehicle mass (Para 6(7) of Part-II

Accuracy class for

vehicle mass Initial verification In-service inspection
0.2 £0.10 % £0.20 %
0.5 £0.25 % £0.50 %
1 £0.50 % £1.00 %
2 +1.00 % +2.00 %
5 £2.50 % £5.00 %
10 +5.00 % £10.00 %
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(b) Single-axle load and axle-group load
The limits of error applicable to single-axle loads and, if required, axle-group loads are as follows:

e For static reference single-axle loads of the two-axle rigid reference vehicle, the applicable
limits of error are as specified in Para 2(2)(i)(b)(ba).of Part II

e For all other reference vehicle single-axle loads and axle-group loads, the applicable limits of
error are as specified in Para 2(2)(i)(b)(bb) of Part II.

(ba) Maximum permissible error for two-axle rigid reference vehicle

For the two-axle rigid reference vehicle, the maximum difference between the indicated single-
axle load for in-motion tests and the conventional true value of the static reference single-axle
load shall not exceed one of the following values, whichever is the greater:

e The value from Table 3 rounded to the nearest scale interval.
e 1 din the case of initial verification,
2 din the case of in-service inspection.

Table 3
Percentage of conventional true value of the static reference
Accuracy class for single-axle load
single-axle load
Initial verification In-service inspection
A £0.25 % +0.50 %
B +0.50 % +1.00 %
C +0.75 % +1.50 %
D +1.00 % +2.00 %
E +2.00 % +4.00 %
F +4.00 % +8.00 %

(bb) Maximum Permissible Deviation (MPD) for all reference vehicle types except the
two-axle rigid reference vehicle

For all reference vehicle types except the two-axle rigid reference vehicle, the maximum
difference between any indicated single-axle load or, if required, any axle-group load recorded
during in-motion tests and the corrected mean single-axle load Para6(10) of Part II or the
corrected mean axle-group load Para 6(11) of Part II, respectively, shall be one of the following
values, whichever is the greater:

e The value from Table 4 rounded to the nearest scale interval;
e 1 dx nin the case of initial verification,
2 d x nin the case of in-service inspection,

Where nis the number of axles in the group, with 7 = 1 for single axles.
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Table 4
Accuracy class for | Percentage of the corrected mean single-axle load or corrected
single-axle load and mean axle-group load
axle-group load Initial verification In-service inspection
A +0.50 % +1.00 %
B +1.00 % +2.00 %
C +1.50 % +3.00 %
D +2.00 % +4.00 %
E +4.00 % +8.00 %
F +8.00 % +16.00 %

(ii) Static weighing

The maximum permissible errors on static weighing for increasing or decreasing loads shall be
the appropriate values in Table 5.

Table 5
Accuracy class for |Load, m, expressed in Maximum permissible errors
vehicle mass scale intervals Initial verification  [n-service inspection

0 < m<500 + 0.5d +1.0d

0.2 0.5 1 500 < m< 2000 + 1.0 d +20d
2000<m<5000 15d +3.0d

0<m<50 + 0.5d +1.0d

2 5 10 50 < m< 200 + 1.0 d +2.0d
200 < m< 1000 +15d +3.0d

(3) Scale interval, d-

For a particular method of weighing-in-motion and combination of load receptors, all load indicating
and printing devices on an instrument shall have the same scale interval.

The relationship among the accuracy class, the value of the scale interval and the number of
scale intervals for the maximum capacity of the instrument shall be as specified in Table 6.
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Table 6
Accuracy class for d (kg) Minimum number of | Maximum number of
vehicle mass scale intervals scale intervals

0.2 <5
0.5 <10 500 5 000

1 <20

2 <50

5 < 100 50 1 000

10 < 200

The scale intervals of the indicating or printing devices shall be in the form 1 x 10k, 2 x 10K or 5 x
10k, k being a positive or negative whole number or zero.

(4) Minimum capacity-

The minimum capacity shall not be less than the load, expressed in scale intervals, specified
in Table 7.

Table 7
Accuracy class for vehicle Minimum capacity in scale
mass intervals
0.2 0.5 1 50
2 5 10 10

(5). Installation and testing of instruments-
For Weighing in Motion instruments to be used in applications where the individual axle or
axle-group loads are required, the installation and testing requirements specified in Annex B and
Annex A respectively, shall be applicable. In particular, the following effects on the weighing
results should be taken into account:

e Lateral forces due to interactions of the control instrument with the vehicle;

e Forces on part of the vehicle by different transient behavior and friction within the axle
suspensions;

e Forces on part of the ramps if there are different levels between the control instrument
and ramp that could lead to varying distribution of the axle load.

Further practical guidance on the installation and operation of these instruments is provided
in Annex C.

(6) Agreement between indicating and printing devices-

For the same load, there shall be no difference between the weighing results provided by any
two devices having the same scale interval.
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(7) Influence quantities-

Refer to Annex A for test conditions.
(i) Temperature

(a) Temperature limits

Weighing in motion instruments shall comply with the appropriate metrological and technical
requirements at temperatures from —10 °C to +40 °C:

Provided that, depending on local environmental conditions, the limits of the temperature range may
differ; provided further that this range shall not be less than 30°C and shall be specified in the
descriptive markings.

(b) Temperature effect on no-load indication

The indication at zero or near zero shall not vary by more than one scale interval for a difference
in ambient temperature of 5 °C.

(ii) Power supply

An electronic instrument shall comply with the appropriate metrological and technical requirements,
if the voltage supply varies from the nominal voltage, Unom (if only one voltage is marked on

the instrument), or from the upper and lower limits of the voltage range, Umin — Umax,
marked on the instrument at:

e AC mains power:
Lower limitis 0.85 x Unom or 0.85 X Umin, upper limit is 1.10 X Uhom or 1.10 X Umax;

e DC mains power, including rechargeable battery voltage supply if the battery can be fully
(re)charged during the operation of the instrument:

Lower limit is the minimum operating voltage, upper limit is 1.20 X Unhom or 1.20 X Umax
(for a rechargeable battery, Umax is the voltage of a new or fully charged battery of the
type specified by the manufacturer);

e Battery power (DC), non-rechargeable batteries, and also including rechargeable batteries
if (re)charging of batteries during the operation of the instrument is not possible:
Lower limit is the minimum operating voltage, upper limit is Uhom or Umax;

e 12V or 24V road vehicle battery power:
Lower limit is 9 V (for a 12 V battery) or 16 V (for a 24 V battery), upper limit is 16 V (for a
12 V battery) or 32 V (for a 24 V battery).

Battery-operated and DC mains powered instruments shall either continue to function correctly or
not indicate any mass or load values if the voltage is below the manufacturer’s specified value, the
latter being larger than or equal to the minimum operating voltage.
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(8) Units of measurement-

The units of mass and load to be used on an instrument are the kilogram (kg) or the tonne (t).

(9) Scale interval for stationary load-

If the scale interval for stationary loads is not equal to the scale interval, d, it shall not be
readily accessible when the instrument is in use for weighing-in-motion. In addition, if the
instrument is not verified for use as a non-automatic weighing instrument (Para 5(1) (iii) of Part
IT), the scale interval for stationary loads shall not be readily accessible and shall only be used for
static testing.

(10) Operating speed [Para 3(5)(ix)of Part II]-

Weighing in Motion instruments shall comply with the appropriate metrological and technical
requirements at vehicle speeds within the operating speed range:

e given by the operating speed interlock; or
e determined during the weighing test.

Operating speed shall be indicated and/or printed only after the entire vehicle has been weighed
in motion.

3. TECHNICAL REQUIREMENTS-
(1) Suitability for use-

Weighing in Motion instruments shall be designed to suit the vehicles, site and method of
operation for which they are intended.

(2) Security of operation-

(i) Fraudulent use

Weighing in Motion instruments shall have no characteristics likely to facilitate their fraudulent use.
(ii) Accidental breakdown and maladjustment

An instrument shall be so constructed that an accidental breakdown or maladjustment of
gsiré’lc;(r)]ltelements likely to disturb its correct functioning cannot take place without its effect being

(iii) Interlocks

Interlocks shall prevent or indicate the operation of the instrument outside the specified
working conditions. Interlocks are called for:

minimum operating voltage (Para 2(7)(ii)) Part II;

vehicle recognition (Para 3(5)(vii)) Part II;

wheel position on the load receptor (Para 3(5)(viii)) Part II;
direction of travel (Para 3(5)(viii)) Part II;

range of operating speeds (Para 3(5)(ix) of Part II).
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(iv) Use as a non-automatic weighing instrument

In addition to complying with the requirements of non-automatic instruments, an instrument that
can operate in a non-automatic mode shall be equipped with the means for enabling non-
automatic operation that prevents both automatic operation and in-motion weighing.

(v) Automatic operation

instruments shall be designed to provide a level of confidence that their accuracy and operation
comply with the requirements for a period of at least one year of normal use. Any malfunction shall
be automatically and clearly indicated (e.g. by a fault indication or by automatic switch off).
The documentation supplied with the instrument (1(1) of Annex A) shall include a description
of how this requirement is met.

The level of confidence shall take account of uncertainties of measurement, significant faults
and failure of the instrument.

(3) Zero-setting devices-
(i) Accuracy of the zero-setting device

instruments shall be provided with a zero-setting device, which may be automatic or semi-
automatic.

A zero-setting device shall be capable of setting zero to within £0.25 & and shall have a range
of adjustment not exceeding 4 % of the maximum capacity. The range of adjustment of the initial
zero-setting device shall not exceed 20 % of the maximum capacity.

A semi-automatic zero-setting device shall not be operable during automatic operation.

An automatic and a semi-automatic zero-setting device shall function only when the instrument is
in stable equilibrium.

(ii) Zero-tracking device

A zero-tracking device shall operate only when:
the indication is at zero;

the instrument is in stable equilibrium;

the corrections are not more than 0.5 d per second; and
within a range of 4 % of Max around the actual zero.

(4) Use as an integral control instrument-

Weighing in Motion instruments to be used as control instruments, for the purposes of determining
the vehicle mass or the static reference vehicle axle loads, shall meet the requirements of:

e Para 3(4)(i) of Part II to Para 3(4)(iv) of Part II inclusive; and
e Para 6(2)(i) of Part II

(i) Zero-setting

WIM instruments shall be capable of setting zero to within £0.25 of the scale interval for a
stationary load (Para 2(9 of Part II).
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(ii) Eccentric loading

The indications for different positions of the load shall comply with the maximum permissible errors
in 2(2)(ii) Part II for initial verification for the given load.

(iii) Discrimination

An additional load that is equal to 1.4 times the scale interval for a stationary load, when gently
placed on or withdrawn from each load receptor in turn when at equilibrium at any load, shall
change the initial indication.

(iv) Repeatability

The difference between the results of several weighings of the same load shall not be greater than
the absolute value of the maximum permissible error of the instrument for that load.

(5) Indicating, printing and data storage devices-
(i) Quality of indication

Reading of the primary indications (see Para 4(1)(i) of Part I) shall be reliable, easy and
unambiguous under conditions of normal use:

e the overall inaccuracy of reading of an analog indicating device shall not exceed 0.2 ¢
o the figures, units and designations forming the primary indications shall be of a size,
shape and clarity for reading to be easy.

The indication shall be the self-indicating type and shall bear the name or symbol of the
appropriate unit of mass. The scales, numbering and printing shall permit the figures which form
the results to be read by simple juxtaposition (see Para 4(3)(i) of Part I).

(ii) Indication and printout for normal operation

The minimum indication or printout resulting from each normal weighing operation shall be
dependent upon the application of the instrument.

For normal operation the scale interval of indications or printouts for the vehicle mass, the single-
axle load or the axle-group load shall be the scale interval, g, in accordance with Para 2(3) of Part
I1.

The results shall bear the name or symbol of the appropriate unit of mass in accordance with Para
2(8) Part II.

For Weighing in Motion instruments to be used in applications concerned only with determining the
vehicle mass, the minimum printout shall be the vehicle mass, the date and the time, and the
operating speed with an associated clear warning message, if applicable. The individual axle or
axle-group loads shall not be printed without an associated clear warning that these results are not
verified.

For Weighing in Motion instruments to be used in applications where only individual axle loads
are required, the minimum printout shall be the single-axle loads, the vehicle mass, the date
and the time, and the operating speed with an associated clear warning message, if applicable. The
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criteria for defining axle-groups need not be specified for the instrument. The vehicle mass and the
axle-group loads shall not be printed without an associated clear warning that these results are not
verified.

For Weighing in Motion instruments to be used in applications where axle-group loads are
required, the minimum printout shall be the single-axle loads (when appropriate), the axle-group
loads, the vehicle mass, the date and the time, and the operating speed with an associated clear
warning message, if applicable. The criteria for defining axle-groups shall be specified for the
instrument. The vehicle mass shall not be printed without an associated clear warning that these
results are not verified.

(iii) Limits of indication

Weighing in Motion instruments shall not indicate or print the single-axle loads, axle-group loads or
the vehicle mass when the single-axle load (partial weighment) is less than Min or greater than
Max + 9 ¢ without giving a clear warning on the indication and/or the printout.

(iv) Printing device

Printing shall be clear and permanent for the intended use. Printed figures shall be at least 2 mm
high.

If printing takes place, the name or the symbol of the unit of measurement shall be either to the
right of the value or above a column of values, or placed in accordance with national regulations.

(v) Data storage

Measurement data may be stored in @ memory of the instrument (hard drive) or on external storage
for subsequent indication, printing, data transfer, totalizing, etc. In this case, the stored data
shall be adequately protected against intentional and unintentional changes during the
transmission and/or storage process and shall contain all relevant information necessary to
reconstruct an earlier measurement.

For securing stored data, the following apply:

e The appropriate requirements for securing in Para 3(6) of Part IT and in Para 3(8) of Part
II;

e Software transmission and downloading process shall be secured in accordance with
the requirements in Para 3(6) of Part II;

o External storage device identification and security attributes shall ensure integrity
and authenticity;

e Exchangeable storage media for storing measurement data need not be sealed provided
that the stored data is secured by a specific checksum or key code;

e When storage capacity is exhausted, new data may replace oldest data provided that the
owner of the old data has given authority to overwrite the old data.

(vi) Totalizing device
instruments may be provided with a totalizing device which operates:
e automatically, in which case the instrument shall be provided with a vehicle recognition

device [Para 3(5)(vii) of Part II]; or
e semi-automatically (i.e. it operates automatically following a manual command).
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(vii) Vehicle recognition device

Weighing in Motion instruments which are able to operate without the intervention of an operator
shall be provided with a vehicle recognition device. The device shall detect the presence of a
vehicle in the weigh zone (Para 2(2) of Part-I] and shall detect when the whole vehicle has been
weighed. Weighing in Motion instruments shall not indicate or print the vehicle mass unless all of the
wheels of the vehicle have been weighed.

(viii) Vehicle guide device

Weighing in Motion instruments shall not indicate or print the vehicle mass, the single-axle load, or
the axle-group load if any of the wheels of that vehicle did not pass fully over the load receptor.
Alternatively, a lateral guide system may be used to ensure that all the wheels of the vehicle pass
fully over the load receptor.

If only one direction of travel is specified for an instrument, an error message shall be given or
the instrument shall not indicate or print the vehicle mass, the single-axle load, or the axle-group
load if a vehicle travels in the wrong direction. Alternatively, barriers or other traffic control
methods may be used to prevent vehicles traveling in the wrong direction.

(ix) Operating speed [Para 6(13) of Part II]

The Weighing in Motion instrument shall not indicate or print the mass or axle load values for any
vehicle that has traveled over the load receptor at a speed outside the specified range of
operating speeds without an associated clear warning message that these results are not verified.

The operating speed shall be indicated and printed if applicable in km/h, rounded to the
nearest 1 km/h, as part of every vehicle weighing record.

(6) Software-

The legally relevant software used in Weighing in Motion instruments must be present in such
a form in the instrument that alteration of the software is not possible without breaking a seal, or
any change in the software can be signaled automatically by means of an identification code.
National legislation may specify the securing that is required.

The software documentation on the instrument shall include:

A description of the legally relevant software;

A description of the accuracy of the measuring algorithms (e.g. programming modes);

A description of the user interface, menus and dialogues;

The unambiguous software identification; e) A description of the embedded software;

An overview of the system hardware, e.g. topology block diagram, type of computer(s),
source code for software functions, etc., if not described in the operating manual;

Means of securing software;

e The operating manual.

(i) Means of securing software
The following means of securing legally relevant software apply:

e Access shall only be allowed to authorized people, e.g. by means of a code (key-word) or
of a special device (hard key, etc.); the code must be changeable;
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e It shall be possible for the interventions to be memorized and it shall be possible to
access and display this information; the records shall include the date and a means of
identifying the authorized person making the intervention (see a) above); the traceability of
the interventions shall be assured for at least the period of time in between periodical
verifications depending on national regulations. Records may not be overwritten, and if
the storage capacities for records are exhausted, no further intervention shall be possible
without breaking a physical seal;

¢ Downloading of legally relevant software shall only be possible through an appropriate
protective interface (Para 2(9) of Part I) connected to the instrument;

e The software shall be assigned with appropriate software identification (Para 2(6)(iv) of
Part I). This software identification shall be adapted in the case of every software change
that may affect the functions and accuracy of the instrument;

e Functions that are performed or initiated via a software interface shall meet the
relevant requirements and conditions of Para 4(3)(v) of Part II.

(7) Installation-
(i) General

WIM instruments shall be manufactured and installed so as to minimize any adverse effects of
the installation environment. The space between the weighing instrument and the ground shall
allow all covered parts of the load receptor to be kept free from all debris or other matter that
could affect the accuracy of the . Where particular details of installation have an effect on the
weighing operation (e.g. site levels, length of aprons), these details shall be recorded in the test
report.

Weighing in Motion instruments for determining vehicle mass, axle loads, and if applicable axle-
group loads shall comply with the installation requirements specified in Annex B.

(ii) Drainage

If the weighing mechanism is contained in a pit, there shall be provision for drainage to ensure that
no portion of the instrument becomes submerged or partially submerged in water or any other liquid.
(iii) Heating

If the operation of the weighing mechanism is installed in low temperature climate environments,
there shall be provision for heating to ensure that the devices operate within the operating
conditions specified by the manufacturer.

(8) Securing of components, interfaces and preset controls-

(i) General

Components, interfaces, software devices and preset controls that are not intended to be adjusted
or removed by the user shall be fitted with a securing means or shall be enclosed. When enclosed, it
shall be possible to seal the enclosure.

The seals should, in all cases, be easily accessible. Securing should be provided on all parts of
the measuring system which cannot be materially protected in any other way against operations
liable to affect the measurement accuracy.

Any device for changing the Parameters of measurement results, particularly for correction
and calibration, shall be sealed.
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(ii) Means of securing

Securing shall be provided by hardware, passwords or similar software means provided that:

The requirements for securing software in Para 3(6) Part II apply;

Transmission of legally relevant data via interfaces shall be secured against
intentional, unintentional and accidental changes in accordance with the requirements of Para
4(3)(v)(b);

The securing possibilities available in an instrument shall be such that separate securing
of the settings is possible;

Stored data shall be secured against intentional, unintentional and accidental
changes in accordance with the requirements of Para 3(5)(v) of Part II.

Provided further that the Automatic instrument for weighing road vehicles in motion and
measuring axle loads shall not be calibrated without receiving a one time password to be
generated by the OEM’s server and received on the registered mobile of the user/ service

engineer/ local legal metrology officer.
(9) Descriptive markings-
Weighing in Motion instruments shall bear the following basic markings;
(i) Markings shown in full

identification mark of the manufacturer

identification mark of the importer (if applicable)

type designation of the instrument

serial number of the instrument (on each load receptor, if applicable)
not to be used to weigh liquid products (if applicable)

maximum transit speed km/h
direction of weighing (if applicable)

scale interval for stationary load (if applicable) kg or t
power supply voltage Vv

power supply frequency Hz
temperature range (when not —10 °Cto +40 °C) °C

software identification (if applicable)

(ii) Markings shown in code

accuracy class vehicle mass 0.2,
accuracy class single-axle (where applicable) A, B
accuracy class axle-group (where applicable) A B

maximum capacity Max =..... kg or t
minimum capacity Min = ... kg or t
scale interval d C kg or t
maximum operating speed Mmax = .eee km/h
minimum operating speed Vmin = ..... km/h
maximum number of axles per vehicle (where applicable) Amax

type approval sign
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(iii) Supplementary markings

Depending upon the particular use of the instrument, one or more supplementary markings may
be required on type approval- For example, the designation of the liquid(s) which the instrument is
designed to weigh (if applicable), or where a particular instrument is verified using a limited range
of vehicles (e.g. air suspension systems only, three/four axle rigid vehicles only), then this should be
marked on the instrument.

(iv) Presentation of descriptive markings

Descriptive markings shall be indelible and of a size, shape and clarity that permit legibility under
normal conditions of use of the instrument.

Descriptive markings may be either in the national language or in the form of adequate,
internationally agreed and published pictograms or signs.

Markings shall be grouped together in a clearly visible place on the instrument, either on a
descriptive plate or sticker fixed permanently near the indicating device, or on a non-removable
part of the instrument itself. In case of a plate or sticker which is not destroyed when
removed, a means of securing shall be provided, e.g. a non removable control mark that can be
applied.

It shall be possible to seal the plate bearing the markings, unless it cannot be removed without
being destroyed.

As an alternative, all applicable markings above may be shown on a programmable display which
is controlled by software provided that:

e atleast Max, Min and d shall be displayed as long as the instrument is switched on;
¢ the other markings may be shown on manual command;
¢ this shall be described in the type approval certificate.

In this case, means shall be provided for any access to reprogramming of the markings to
be automatically and non-erasably recorded and made evident by an audit trail, e.g. by traceable
access software such as an event logger providing a record of the changes or an event counter
providing a non-resettable counter of any changes.

These programmable display markings need not be repeated on the data plate, if they are shown
on or indicated near the display of the weighing result, with the exception of the following markings
which shall be shown on the data plate:

type and class designation of the instrument;
name or identification mark of the manufacturer;
type approval number;

voltage supply;

voltage supply frequency;

pneumatic/ hydraulic pressure, (if applicable).

(10) Verification marks-
(i) Position

A place shall be provided for the application of verification marks. This place shall:
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e be such that the part on which the marks are located cannot be removed from the
instrument without damaging the marks;

e permit the easy application of the marks without changing the metrological qualities of
the instrument;

e be visible when the instrument is in service.
(ii) Mounting

Weighing in Motion instruments required to bear verification marks shall have a verification mark
support located as specified above, which shall ensure the conservation of the marks as follows:

e when the mark is made with a stamp, the support may consist of a strip of lead or any
other material with similar qualities inserted into a plate fixed to the instrument or a cavity
bored into the instrument;

¢ when the mark consists of an adhesive transfer, a space shall be provided for this purpose.

4. REQUIREMENTS FOR ELECTRONIC INSTRUMENTS-

Electronic instruments shall comply with the following requirements, in addition to the applicable
requirements of all other clauses.

(1) General requirements-
(i) Rated operating conditions

Electronic weighing instruments shall be designed and manufactured so that they do not exceed
the maximum permissible errors under rated operating conditions.

(ii) Disturbances

Electronic weighing instruments shall be designed and manufactured so that when they are exposed
to disturbances either:

¢ significant faults do not occur; or
¢ significant faults are detected and acted upon as specified in Para 4(3)(i) of Part II.

(iii) Durability

The requirements in Para 4(1)(i) of Part IT and Para 4(1)(ii) of Part II shall be met durably in
accordance with the intended use of the instrument.

(iv) Evaluation for compliance

A type of an electronic weighing instrument is presumed to comply with the requirements in
Para 4(1)(i) of Part II, Para 4(1)(ii) of Part II and Para 4(1)(iii) of Part II if it passes the
examination and tests specified in Annex A.

(2) Application-
The requirements in Para 4(1)(ii) of Part IT may be applied seParately to:
e each individual cause of significant fault; and/or
e each part of the electronic instrument.
The choice of whether Para 4(1)(ii) of Part II is applied is left to the manufacturer.
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(3) Functional requirements-
(i) Acting upon a significant fault

When a significant fault has been detected, the instrument shall either be made in-
operative automatically, or a visual or audible indication shall be provided and shall continue until the
user takes action or the fault disappears.

(ii) Switch-on procedure

Upon switch-on, a special procedure such as a display test facility which is automatically initiated
at switch-on of indication (in the case of electronic instruments permanently connected to the
mains at switch-on of indication) shall be performed that shows all relevant signs of the indicator in
their active and non-active states sufficiently long to be checked by the operator. This is not
applicable for non-segmented displays, on which failures become evident, for example screen-
displays, matrix-displays, etc.

(iii) Influence factors

An electronic weighing instrument shall comply with the requirements of Para 2(7) of Part II, and
in addition it shall maintain its metrological and technical characteristics at a relative humidity of 85
% at the upper limit of the temperature range of the instrument.

(iv) Warm-up time

During the warm-up time of an electronic weighing instrument, there shall be no indication
or transmission of the weighing result and automatic operation shall be inhibited.

(v) Interface

An instrument may be equipped with communication interfaces Para (2(7)) of Part I enabling the
coupling of the instrument to external equipment and user interfaces (Para 2(8)) of Part I
permitting the exchange of information between a human user and the instrument. When an
interface is used, the instrument shall continue to function correctly and its metrological functions
(including all metrologically relevant Parameters and software) shall not be influenced.

(@) Interface documentation

The documentation on the instrument interfaces shall include:

A list of all commands (e.g. menu items);

Description of the software interface;

A list of all commands together;

A brief description of their meaning and their effect on the functions and data of the
instrument.

(b) Securing of interfaces

Communication and user interfaces shall not allow the legally relevant software and functions of
the instrument and its measurement data to be inadmissibly influenced by other
interconnected instruments, or by disturbances acting on the interface.

An interface through which the functions mentioned above cannot be performed or initiated, need
not be secured. Other interfaces shall be secured as follows:

e Data shall be protected (e.g. with a protective interface as defined in Para 2(9) of Part I
against accidental or deliberate interference during the transfer;



[ 9T II-T0€ 3(i) ] HRA &hl TS ¢ SAHEROT 105

e All functions in the software interface shall be subject to the requirements for securing
software in Para 3(8)(ii) of Part II;

e All functions in the hardware interface shall be subject to the requirements for securing
hardware in Para 3(8) of Part II;

e It shall be easily possible to verify the authenticity and integrity of data transmitted to and
from the instrument;

e Functions performed or initiated by other connected instruments through the interfaces shall
meet the appropriate requirements under this rule.

Other instruments required by national regulations to be connected to the interfaces of a
Weighing in Motion instrument shall be secured to automatically inhibit the operation of the Weighing
in Motion instrument for reasons of the non-presence or improper functioning of the required device.

5. METROLOGICAL CONTROLS-

The metrological controls of Weighing in Motion instruments shall, consist of the following:

type approval;

initial verification;
subsequent verification;
in-service inspection.

Tests should be applied uniformly by the metrological authority and should form a uniform
program.

(1) Type approval-
(i) Documentation

The application for type evaluation shall include documentation which provides the following
information:
e metrological characteristics of the instrument;
e a standard set of specifications for the instrument;
¢ a functional description of the components and devices;
e drawings, diagrams and general software information (if applicable), explaining the
construction and operation;
e any document or other evidence demonstrating that the design and construction of
the instrument complies with the requirements.

(ii) General requirements

Type evaluation shall be carried out on at least one, and normally not more than three,
Weighing in Motion instruments that represent the definitive type. At least one of the
instruments shall be completely installed at a typical site and at least one of the instruments or
the major component of an instrument shall be submitted in a form suitable for simulation testing in
a laboratory. The evaluation shall consist of the tests specified in Para 5(1)(iii) of Part II.

(iii) Type evaluation

The submitted documents shall be examined and tests carried out to verify that the Weighing in
Motion instruments comply with the:
e metrological requirements in clause 2, particularly with reference to the appropriate limits of
error when using the range of reference vehicles (Para 6(5) of Part II) and operating
conditions specified by the manufacturer;
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e technical requirements in clause 3;
e requirements for electronic instruments in clause 4.

The appropriate metrological authority shall:

e conduct the tests in @ manner which prevents unnecessary commitment of resources;

e permit the results of these tests to be assessed for initial verification when the same
instrument is involved;

e ensure that an instrument used in non-automatic (static) operation in accordance with
Para 2(2)(ii) of Part II, meets the weighing performance test requirements of Non-automatic
weighing instrument.

(a) In-motion tests
A complete instrument shall be tested:

e in accordance with the test methods in clause 6 of Part II, using the range of reference
vehicles specified in Para 6(5) of Part II;
e under the rated operating conditions in accordance with the type specification.

(b) Evaluation of errors and deviation for automatic weighing
(ba) Vehicle mass

For determination of the vehicle mass, the error for automatic weighing shall be the
indicated reference vehicle mass observed and recorded (Para 6(12) of Part II) as appropriate,
minus the conventional true value of the reference vehicle mass as defined in Para 6(7) of Part II
as appropriate. The maximum permissible error shall be as specified in Para 2(1)(i) of Part II for
initial verification and as appropriate for the class of the instrument.

(bb) Single-axle load or axle-group load

The requirements in this subclause are only applicable to instruments to be used in applications
where the single-axle load or axle-group load is required.

(bba) Single-axle load

The single-axle load errors and deviations for automatic weighing of reference vehicles shall
be determined as follows:

(bbaa) In-motion tests with the two-axle rigid reference vehicle. The error for automatic
weighing shall be the indicated single-axle load observed and recorded (Para
6(9) of Part II) as appropriate, minus the conventional true value of the static
reference single-axle load (Para 6.8 of Part II) as appropriate. The maximum
permissible errors shall be as specified in Para 2(2)(i)(b)(ba) of Part II for initial
verification and as appropriate for the accuracy class of the instrument.

(bbab) In-motion tests with all other reference vehicle axle types. The deviation for
automatic weighing shall be the indicated single-axle load observed and recorded
(Para 6(9) of Part II) as appropriate, minus the corrected mean single-axle load
(Para 6(11) of Part II) as appropriate. The maximum permissible deviation shall be
as specified in Para 2(2)(i)(b)(bb) of Part II for initial verification and as appropriate
for the accuracy class of the instrument.
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(bbb) Axle-group load
For axle-group load, the deviation for automatic weighing shall be determined as follows:

(bbba) For Weighing in Motion instruments which determine and indicate the loads independent of
single-axles or axle-groups by summation of individual axle load errors in accordance with
regulations for axle-group load (see Para 3(1)(vii) of Part I).

(bbbb) For Weighing in Motion instruments which automatically determine and indicate single-
axle loads and axle-group loads separately by the indicated axle-group load observed
and recorded (Para 6(9) of Part II) as appropriate, minus the corrected mean axle-group
load (Para 6(11) of Part II) as appropriate.

The maximum permissible deviation shall be as specified in Para 2(2)(i)(b)(bb) of Part II for
initial verification and as appropriate for the class of the instrument, if required, with different
accuracy classes for single-axle loads and axle-group loads.

(c) Simulation tests

Influence factors shall be applied during simulation tests in a manner that will reveal an alteration
of the weighing result for any weighing process to which the Weighing in Motion instrument
could be applied, in accordance with Para 2(7) of Part II and Para 4 of Part II.

(ca) Apportioning of errors
Where modules of an instrument or system are tested separately the following requirements apply.

The error limits applicable to a module which is examined separately are equal to a fraction, pj of

the maximum permissible errors or the allowed variations of the indication of the complete
instrument. The fractions for any module have to be taken for the same accuracy class as for
the complete instrument incorporating the part.

The fractions pj shall satisfy the following equation:

m2+ 2+ ;32 <1

The fraction, pj shall be chosen by the manufacturer of the module and shall be verified by
an appropriate test, taking into account the following conditions:

e For purely digital devices, pj may be equal to 0;

e For weighing modules, p; may be equal to 1;

e For all other modules (including digital load cells), pj shall not exceed 0.8 and shall not be
less than 0.3, when more than one module contributes to the effect in question.

For mechanical structures including weighbridges evidently designed and manufactured according
to sound engineering practice, an overall fraction p/ = 0.5 may be applied without any test, e.g.
when levers are made of the same material and when the chain of levers has two planes of
symmetry (longitudinal and transversal).

If the metrological characteristics of the load cell or other major component have been evaluated
in accordance with the requirements of non-automatic weighing instrument, that evaluation shall
be used to aid type evaluation if so requested by the applicant.
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(iv) Provision of means for testing

For the purposes of testing, the applicant may be required to furnish the metrological authority
with the test vehicles, material, qualified personnel and a control instrument. The instrument under
test may be used as the control instrument provided that it complies with the requirements in of Par
6(2)(i) of Part II.

(v) Place of testing
Weighing in Motion instruments submitted for type approval may be tested at the following places:

e on a site at which all necessary tests can be conducted and agreed upon between
the metrological authority and the applicant;

e at alaboratory considered appropriate by the metrological authority;

e at any other suitable place mutually agreed upon between the metrological authority and
the applicant.

(2). Initial verification-
(i) Tests

Weighing in Motion instruments shall be tested to verify that they comply with the requirements in
Para 2 of Part II (except Para 2.7 of Part II) and Para 3 of Part II for any vehicle(s) and
product(s) loaded on a vehicle for which they are intended and when operated under normal
conditions of use.

Tests shall be carried out by the appropriate metrological authority, in-situ, in a normal
installation. The Weighing in Motion instrument shall be installed so that an automatic weighing
operation will be the same for testing as it is for a normal operation.

The appropriate metrological authority shall conduct the tests in a manner that prevents
an unnecessary commitment of resources. In appropriate situations and to avoid duplicating
tests previously performed on the instrument for type evaluation under [Para 5(1)(iii) of Part II,
the authority may use the results of observed tests for initial verification.

(a) In-motion tests

In-motion tests shall be conducted:
* in accordance with the descriptive markings [Para 3(9 of Part IIj;
® under the rated conditions for which the instrument is intended;
® in accordance with the test methods in rule 6, with the exception that the reference vehicles shall
be the types of vehicle(s) and product(s) that the instrument is intended to weigh. However, for

instruments to be used in applications where the axle load is required, the test utilizing the two-axle
rigid reference vehicle must be conducted.

(b) In-motion test error evaluation

(ba) Vehicle mass

For all reference vehicle types, the error for automatic weighing shall be as specified in [Para 5(1) (iii)
(b)(ba) of Part II.
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(bb) Single-axle load or axle-group load

The requirements in this subclause are only applicable to instruments to be used in applications where
the single-axle load or the axle-group load is required.

(bba) Single-axle load

a) For in-motion tests with the two-axle rigid reference vehicle, the error for automatic weighing
shall be as specified in [Para 5(1)(iii)(b)(bb) (bba) (bbaa) of Part II].

b) For in-motion tests with all other reference vehicle types, the error for automatic weighing shall be
as specified in [Para 5(1)(iii)(b)(bb) (bba)(bbab) of Part II ].

(bbb) Axle-group load

The error for automatic weighing shall be as specified in [Para 5(1)(iii)(b)(bb) (bbb) of Part II] for
axle-group load.

(ii) Provision of means for testing

For the purposes of testing, the applicant may be required to furnish the metrological authority with
the test vehicles, material, qualified personnel and a control instrument. The instrument under test may
be used as the control instrument provided that it complies with the requirements in [Para 6(2)(i) of Part

II].
(iii) Place of testing

Initial verification tests shall be conducted entirely at the place of installation, and during testing the
instrument shall include all parts which form the assembly as intended for normal use.

A3 Subsequent metrological control-

(i) Subsequent verification

Subsequent verification shall be carried out in accordance with the same provisions as in [Para 5(2)
of Part II] for initial verification.

(ii) In-service inspection

In-service inspection shall be carried out in accordance with the same provisions as in [Para 5(2)
of Part II] for initial verification, with the exception that the in-service limits of error in [Para 2(2) of
Part II] shall be applied.

6 TEST METHODS-
@ Test procedures-
(i) Vehicle mass

For the vehicle mass a complete WIM instrument shall be tested for compliance with the requirements
specified in [Para 2(1)(i) of Part II] using the range of vehicles specified in [Para 6(5) of Part IIJ,
and if applicable also the integral control instrument [Para 6(2)(i) of Part II] shall be tested.

(ii) Single-axle load and axle-group load

For single-axle loads and, if required, for axle-group loads a complete Weighing in Motion system
shall be tested for compliance with the metrological requirements in:
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Para 2(2)(i) (ba) of Part Il using a two-axle rigid vehicle for the static reference axle load
specified in Para 9(3)(i)( ¢) of Annex A; and

Para 2(2)(i)(b b) of Part II using the range of reference vehicles specified in Para 6(5) of Part II.

2) Control instrument-

A control instrument for determining the conventional true value of each reference vehicle mass shall
be available for testing. The control instrument may either be seParate or integral.

@) Integral control instrument

The instrument under test may be used as the control instrument provided that it:
f has an appropriate scale interval or scale interval for stationary load (Para 2(9) of Part II); and
f complies with the requirements in Para 3(4) of Part II .

(ii) SeParate control instrument

(a) Control instrument for full-draught vehicle weighing

A seParate control instrument, capable of being used to determine the conventional true value of each
reference vehicle mass by full-draught weighing when stationary, shall ensure the determination of the

conventional true value of each reference vehicle’s mass to an error not greater than one-third of
whichever is the smaller of the appropriate MPE for in-motion tests in Para 2(1)(i) of Part II.

(iii) Control instrument for static reference single-axle load of the two-axle
rigid vehicle

As appropriate, a seParate or integral control instrument, capable of being used to determine the
conventional true value of the static reference single-axle loads by individual axle measurement when
stationary, shall be used for tests with the two-axle rigid reference vehicle.
The control instrument used for determining the static reference axle loads shall:

f be able to support the entire contact area of all the tyres on the individual axle being weighed;

f ensure the determination of the conventional true value of the static reference axle loads of the
two-axle rigid reference vehicle to an error not greater than one-third of whichever is the
smaller of the appropriate MPE for in-motion tests in Para 2(2)(i)(ba) of Part II.

f be provided with approach and exit aprons in the same plane as the load receptor which shall
extend to a length sufficient to fully support the two-axle rigid vehicle being weighed. The
aprons shall have no longitudinal slope and not more than 1 % of transverse slope. Where this
specification cannot be achieved, alternative means may be provided to ensure that all of the
wheels of the reference vehicle are within £3 mm of a horizontal or transversely-sloped plane
passing through the load receptors during the weighing operations.

A3 Static weighing test for integral control instruments-

This test is applicable if the Weighing in Motion instrument being verified is to be used as the control
instrument for measuring the static reference axle loads of the two-axle rigid vehicle.

@) Test loads

Errors shall be determined for test loads of:
a) minimum capacity;

b) maximum capacity;

c) atleast two loads in between a) and b).
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(ii)  Distribution of test loads

Except for eccentricity tests, standard weights or masses shall be evenly distributed on the load
receptor.

(iii) Eccentricity tests

Tests shall be carried out without excessive stacking or overlapping of the load on the load receptor
provided that the conditions are practical and safe.

(iv) Repeatability tests

The repeatability error has to be determined with a load of about 50 % of Max which is placed 3 times
on the load receptor.

) Verification standards-
(i) Weights

The standard weights or standard masses used for the type examination or verification of an instrument
shall principally meet the metrological requirements as specified in the rules. The error of the
standard weights or masses used shall not be greater than one-third of the maximum permissible error
for the load, as specified in Table 5 for initial verification.

(ii) Substitution of standard weights

The test shall be carried out only during verification and at the place of use taking Para
5(2)(i1)(b) of Annex A into account.

When testing instruments at the place of use (application), instead of standard weights any other
constant load may be used, provided that standard weights of at least 50 % of Max are used. Instead of
50 % of Max, the portion of standard weights may be reduced to:

f 35 % of Max if the repeatability error is < 0.3 d; or
20 % of Max if the repeatability error is < 0.2 d.
The repeatability error (Para 6(.3)(iv) of Part II) shall be checked at a load of about the value at which

the substitution is made, by placing this load three times on the load receptor. The results of the
repeatability test (Para5(2)(v) of Annex A) may be used if the test loads have a comParable mass.

If the instrument is provided with an automatic zero-setting or zero-tracking device, it may be in
operation during the tests, except for the temperature test. The error at zero point is then determined
according to Para.5(1)(ii) of Annex A.

5) Reference vehicles-

The type and number of reference vehicles to be used for testing shall represent the range of vehicles
available in the appropriate Member State and for which the instrument is intended. Vehicle
classification according to axle arrangement shall be accomplished using the available -system axle-
count and axle spacing information. In addition to a two-axle rigid vehicle, there shall be a minimum
of two other different reference vehicles. Different axle configurations, tractor/trailer configurations,
tractor/trailer linkage systems and suspension systems shall be used, as appropriate.

When a particular instrument is tested using a limited range of vehicle types (e.g. air suspension
systems only), this should be noted in the type approval certificate.
A minimum of two other reference vehicles shall be selected from the three listed below:

f one three/four-axle rigid;

f one four-or more axle articulated;

f one two/three-axle rigid vehicle and a two/three-axle draw-bar trailer.

The two-axle rigid vehicle shall be used as the reference vehicle for determining the conventional true
value of static reference single-axle loads and as one of the reference vehicles for in-motion tests.
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The other reference vehicles shall be selected to cover, as far as practicable, the weighing range for
which the instrument is approved.

The reference vehicles shall be used for tests in the unloaded and loaded condition (Para
9(3)() of Annex A.)

Vehicles carrying liquid loads or other products that that may be subjected to fluctuations in their
center of gravity when the vehicle moves, shall be used as reference vehicles only if the instrument
will be applied subsequently for determining the mass, or the loads of single-axles and/or axle-group
of such vehicles. If the Weighing in Motion instrument is not intended for this use, it shall bear
the marking “not to be used to weigh vehicles carrying liquids or other products that may be subjected
to fluctuations in their center of gravity by vehicle movement”.

If the Weighing in Motion instrument is intended to be used for determining the vehicle mass, the
single-axle loads or the axle-group loads of vehicles with conventional steel leaf spring suspension,
tests shall be carried out on vehicles with at least one such single-axle and one such axle-group
suspension type. If the instrument is not intended for this use, it shall bear the marking “not to
be used to weigh vehicles with conventional steel leaf spring suspension”.

6) Number of in-motion tests

Each reference vehicle (the two-axle rigid plus two or more others) shall undertake at least five test
runs at each of three different speeds as detailed Para 9(3)(ii)) of Annex A when unloaded and
when loaded. Thus at least 90 reference vehicle runs are required for any testing session. If
appropriate, a higher number of in-motion test runs may be conducted, in accordance with national
regulations.

7 Conventional true value of the reference vehicle mass

The conventional true value of each reference vehicle mass, unloaded and loaded, shall be determined
using full-draught weighing, as detailed in Para 9(3)(i) (b) of Annex A.

t)) Conventional true value of the static reference single-axle load

The conventional true value of the static reference single-axle loads for the two-axle rigid reference
vehicle, unloaded and loaded, shall be determined using the method detailed in Para 9(3) (i) (¢ ) of
Annex A.

9 Indicated single-axle load and axle-group load

The indication or printout of the single-axle load and, if required, the axle-group load following an
automatic weighing operation shall be observed and recorded.

(10) Mean single-axle load and mean axle-group load

The mean single-axle load shall be the sum of the indicated or printed axle loads obtained for each
single axle on the reference vehicle during an in-motion test, divided by the number of single-axle
load values recorded for each respective single axle.

The mean axle-group load shall be the sum of the indicated or printed axle-group loads recorded for
each defined axle-group on the reference vehicle during an in-motion test, divided by the number of
load values recorded for each respective axle-group.

(11) Corrected mean of the single-axle load and the axle-group load

The corrected mean of the axle loads for each single-axle or axle-group on a reference vehicle shall be
the mean (Para 6.(10) Part IT) of the recorded values (Para 6(.9) Part II) for the respective single-
axles and axle-groups on the reference vehicle during an in-motion test, corrected proportionally
(:.9(.3)(ii)(bbc) of Annex A in relation to the systematic error of the instrument used for determining
the recorded values.
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(12) Indicated mass of the vehicle

The vehicle mass following an automatic weighing operation shall be indicated and recorded. Where
possible, the procedures in Para 3(5) of Annex A and Para 3(6)(ii) of Annex A shall be used to
eliminate rounding errors included in any digital indication.

13) Indicated operating speed

The instrument shall indicate and record the operating speed following an in-motion test (Para 3(.5)(ii
of Part II) ). Alternatively, the procedure given in Para9(3)(ii)(db) of Annex A shall be used to
determine the operating speed and the error.

14) Examination and tests of electronic instruments

The examination and testing of an electronic weighing instrument is intended to verify compliance
with the applicable requirements and especially the requirements for electronic instruments in
clause 4.

@) Examination

An electronic weighing instrument shall be examined to obtain a general appraisal of its design and
construction.

(ii) Performance tests

An electronic weighing instrument or electronic device, as appropriate, shall be tested as specified in
Annex A to determine its correct operation.

Tests are to be conducted on the whole instrument except when the size and/or configuration of the
instrument does not lend itself to testing as a unit. In such cases, the seParate electronic devices shall
be subjected to testing. It is not intended that electronic devices be further dismantled for seParate
testing of components. In addition, an examination shall be carried out on the fully operational
weighing instrument or, if necessary, on the electronic devices in a simulated setup that sufficiently
represents the weighing instrument. The equipment shall continue to function correctly as specified in
Annex A.

(iii) Span stability tests

The instrument shall be subjected to span stability tests at various intervals before, during and after
being subjected to performance tests.

When an instrument is subjected to the span stability test specified in Para 8 of Annex A :

f the maximum allowable variation in the errors of indication shall not exceed half the absolute
value of the maximum permissible error in Para 2(.2)(ii of Part II) for initial verification for
the test load applied on any of the » measurements.

f where the differences of the results indicate a trend more than half the allowable variation
specified above, the test shall be continued until the trend comes to rest or reverses itself, or
until the error exceeds the maximum allowable variation.
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Annex A

Test procedures for automatic instruments for weighing road vehicles in motion and measuring

axle-loads
1 EXAMINATION FOR TYPE APPROVAL
6)) Documentation [Para 5(1)(i) of part-II]

Review the documentation that is submitted, including necessary photographs, drawings, diagrams,
general software information, relevant technical and functional description of main components,
devices, etc. to determine if it is adequate and correct. Consider the operational manual.

2) Compare construction with documentation [Para 5(1)(i) of part-1I]

Examine the various devices of the Weighing in Motion instrument to ensure compliance with the
documentation.

3) Technical requirements (Para 3 of part-II)

Examine the instrument for conformity with the technical requirements according to the checklist.

@) Functional requirements [Para 4(3) and 4(4) of Part-1I]

Examine the instrument for conformity with the functional requirements according to the checklist
given in the test report forma.

2. EXAMINATION FOR INITIAL VERIFICATION

§)) Compare construction with documentation [Para 5(2) of Part-II]

Examine the instrument for conformity with the requirements in [Para 3(9) of Part-II] for the
approved type.

2) Descriptive markings [Para 3(9) of Part-1I]

Check the descriptive markings according to the checklist in the test report format.

3) Verification marks [Para 3(9) of Part-II] and securing devices [Para 3(7) of Part-
I1]

Check the arrangement for verification marks and securing according to the checklist in the test report.
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3. GENERAL TEST CONDITIONS

1 Voltage supply

Power up the equipment under test (EUT) for a time period equal to or greater than the warm-up time
specified by the manufacturer and maintain the EUT energized for the duration of each test.

2) Zero-setting

Adjust the EUT as closely as practicable to zero prior to each test, and do not readjust it at any time
during the test, except to reset it if a significant fault has occurred.

Certain tests require the automatic zero-setting and zero-tracking devices to be in operation (or not in
operation). Where there is no specific requirement to this effect, the automatic zero-setting and zero-
tracking devices shall be switched off. When this is done it shall be mentioned in the test report.

3) Temperature

The tests shall be performed at a steady ambient temperature, usually normal room temperature unless
otherwise specified. The temperature is deemed to be steady when the difference between the extreme
temperatures noted during the test does not exceed one-fifth of the temperature range of the instrument
without being greater than 5 °C, and the rate of change does not exceed 5 °C per hour. Note that this
requirement does not apply to in-motion tests.

The handling of the instrument shall be such that no condensation of water occurs on the instrument.

“4) Recovery

After each test, allow the instrument to recover sufficiently before the following test.

o’ Indication with a scale interval not greater than 0.2 d

If an instrument has a device for displaying the indication with a scale interval of 0.2 d or less, this
device may be used to calculate the error. If such a device is used, it should be noted in the test report.

6) Control instruments and test standards

i) Control instrument [Para 6(2) of Part-II]

Control instruments meeting the requirements of [Para 6(2) of Part -II] shall be used for weighing
the vehicles. Where necessary, standard test weights meeting the requirements of [Para 6(4)@i) of
Part-II] may be used to assess the rounding error.

(ii)  Use of standard weights to assess rounding error

(a) General method to assess error prior to rounding

For instruments with digital indication having a scale interval d, changeover points may be used to
interpolate between scale intervals, i.e. to determine the indication of the instrument, prior to rounding,
as follows:

At a certain load, L, the indicated value, I, is noted. Additional weights, of say 0.1 d, are successively
added until the indication of the instrument is increased unambiguously by one scale interval (I + d).
The additional load, AL, added to the load receptor gives the indication, P, prior to rounding by using
the following formula:

P=1+05d-AL
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The error prior to rounding
18- E=P-L=1+05d-AL-L

Example: An instrument with a scale interval, d, of 10 kg is loaded with 1 000 kg and thereby
indicates 1 000 kg. After adding successive weights of 1 kg, the indication changes from
1 000 kg to 1 010 kg at an additional load of 3 kg. Inserted in the above formula, these observations
give:

P=(1000+5-3)kg=1002kg

Thus the true indication prior to rounding is 1 002 kg, and the error is:
E=(1002-1000)kg=2kg

(b) Correction for error at zero
Evaluate the error at zero load, Ey, by the method of [3(6)(ii)(a) of Annex A].
Evaluate the error at load L, E, by the method of [3(6)(ii)(a) of Annex A].

The corrected error prior to rounding, E., is:
E.=E-E,
Example: 1If, for the example in [3(5)(ii)(a) of Annex A], the error calculated at zero load was:
Ey=+1kg
then the corrected error is:
E=+2-(+1)=+1kg

4. TEST PROGRAM

(1) Type approval [Para 5(1) of Part-1I]

Para 1 and 5 to 9 of Annex A shall normally be applied for type approval.
Para 5(2) of Annex A may be omitted if the instrument under test is not an integral control instrument.

The tests in Para 6 to 8 of Annex A may be performed with static load, with a vehicle movement
simulator (switches) used if necessary for the calculation of the weighing results.

(2) Initial verification [Para 5(2) of Part-II]

Para 2 and Para 9 of Annex A shall be applied for initial verification tests.

If the instrument under test is to be used as an integral control instrument the tests in Para 5(2) of
Annex A shall also be applied.

The test in Para 9 of Annex A shall include all dynamic in-motion effects corresponding to normal
operation of the instrument.
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5. PERFORMANCE TESTS DURING TYPE EVALUATION
1) Zero-setting [Para 3(3)(i) of Part-II]
@) Range of zero-setting

(a) Initial zero-setting

The initial zero-setting range is the sum of the positive and negative portions of the initial zero-setting
range. If the load receptor cannot readily be removed, only the positive part of the initial zero-setting
range need be considered.

(aa) Positive range:

With the load receptor empty, set the instrument to zero. Place a test load on the load receptor and
switch the instrument off and then back on. Continue this process until, after placing a load on the load
receptor and switching the instrument off and on, it does not reset to zero. The maximum load that can
be re-zeroed is the positive portion of the initial zero-setting range.

(ab) Negative range:

1) Remove any load from the load receptor and set the instrument to zero. Then, if possible,
remove the load receptor (platform) from the instrument. If, at this point, the instrument can be reset to
zero by switching it off and back on, the mass of the non-essential components is used as the negative
portion of the initial zero-setting range.

2) If the instrument cannot be reset to zero with the load receptor (platform) removed, add
weights to any live part of the scale until the instrument indicates zero again.

3) Then remove the weights and, after each weight is removed, switch the instrument off and back
on. The maximum load that can be removed while the instrument can still be reset to zero by switching it
off and on is the negative portion of the initial zero-setting range.

4) The initial zero-setting range is the sum of the positive and negative portions.

5) Alternatively, if it is not possible to test the negative range of initial zero-setting by removing the
load receptor (platform) of the instrument, then before proceeding to step 3) above, apply a test load
greater than the permissible negative portion of the initial zero-setting range which can be calculated
from the result of the positive range test.

6) If it is not possible to test the negative portion of the initial zero-setting range by these
methods then only the positive part of the initial zero-setting range need be considered.

7) Reassemble or adjust the instrument for normal use after the above tests.

(b) Semi-automatic zero-setting
This test shall not be carried out during the span stability test.

This test is performed in the same manner as described in 5(1)(i)(a) of Annex A except that the zero-
setting device is used rather than switching the instrument on and off.

(c) Automatic zero-setting
This test shall not be carried out during the span stability test.

Remove the non-essential parts of the load receptor or re-adjust the instrument as described in
Para 5(1)(i)(a) of Annex A and place weights on the live part of the scale until it indicates zero.

Remove weights in small amounts and after each weight is removed allow the instrument to operate
through the appropriate part of the automatic cycle so as to see if the instrument is reset to zero
automatically.
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The maximum load that can be removed so the instrument can still be reset to zero is the zero-setting
range.
(ii)  Accuracy of zero-setting

(a) Semi-automatic zero-setting

The accuracy of the zero-setting device is tested by setting the instrument to zero and then determining
the additional load at which the indication changes from zero to one scale interval above zero. The
error at zero is calculated according to the description in 3(6)(ii)(a) of Annex A.

(b) Automatic zero-setting or zero-tracking

The indication is brought outside of the automatic range. Then the additional load at which the
indication changes from one scale interval to the next above is determined and the error is calculated
according to the description in Para 3(6)(ii)(a) of Annex A. It is assumed that the error at zero load
would be equal to the error at the load in question.

2) Non-automatic tests of the integral control instrument [Para 3(4) of Part-II]

The tests in this sub-clause are to be performed on the integral control instrument in-situ at the time of
type approval or verification.

@) Zero-setting

(@) Accuracy of zero-setting [Para 3(4)(i) of Part-II]

Determination of the accuracy of zero-setting is carried out as described in Para5(1)(ii)(a) of Annex
A or Para 5(1)(ii)(b) of Annex A, as appropriate.

(ii) Determination of weighing performance

(a) Preloading

Before the first weighing test, the instrument shall be preloaded once to near Max.

(b) Static weighing test [Para 6(3) of part-II]

Apply loads from zero up to and including Max, and then remove the loads back to zero. When
determining the initial intrinsic error, at least ten different load values are selected, and for other
weighing tests at least five are selected. The values of the loads selected shall include Max and Min,
and values at or near those at which the maximum permissible error (MPE) changes.

It should be noted that when loading or unloading weights the load must be respectively increased or
decreased in a uniform progression.

The maximum permissible errors shall be the appropriate values from Para 2(2)(ii) of Part-II for initial
verification.

(iii)  Eccentricity test [Para 3(4)(ii) and 6(3)(iii) of Part-II]

Apply a load equal to 1/3 Max on each half of the load receptor. On an instrument with a load receptor
having n points of support with n > 4 the fraction 1 / (n — 1) of Max shall applied to each point of
support.

The errors shall not exceed the appropriate maximum permissible errors from Para 2(2)(ii) of Part-II
for initial verification.
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(iv) Discrimination test [3(4)(iii) of Part-1I]
The following tests are performed with three different loads, e.g. Min, 0.5 x Max, and Max.

A load plus sufficient substitution material (e.g. 10 times 0.1 d) is placed on the load receptor. The
additional material is then successively removed until the indication, /, is decreased unambiguously by
one scale interval, I — d. Replace substitution material equivalent to 0.1 d and then a load equal to 1.4 d
shall be gently placed on the load receptor and the result shall be increased by one scale interval above
the initial indication, I + d.

v) Repeatability test [3(4)(iv) and 6(3)(iv) of Part-II]

Two series of weighings shall be performed, one with a load of about 50 % and one with a load close
to 100 % of Max. Each series shall consist of at least three weighings. Readings shall be taken when
the instrument is loaded, and when the unloaded instrument has come to rest between weighings. In
the case of a zero deviation between the weighings, the instrument shall be reset to zero, without
determining the error at zero. The true zero position need not be determined between the weighings.

If the instrument is provided with automatic zero-setting or zero-tracking, it shall be in operation
during the test.

For initial verification, one test with about 50 % of Max is sufficient with no more than three
weighings.

6 ADDITIONAL FUNCTIONALITY

1) Warm-up time test [Para 4(3)(iv) of Part-II]

This test is to verify that metrological performance is maintained in the period immediately after
switch on. The method is to check that automatic operation is inhibited until a stable indication is
obtained and to verify that zero and span errors comply with the requirements during the first 30
minutes of operation.

Other test methods which verify that metrological performance is maintained during the first
30 minutes of operation may be used.

a) Disconnect the instrument from the power supply for a period of at least 8 hours prior to the test.

b) Reconnect the instrument and switch on while observing the indicating device.

¢) Verify that it is not possible to initiate automatic weighing or printout until the indication has
stabilized or until completion of the warm-up time if it is specified by the manufacturer [Para 4(3)(iv)
of Part-1I]

d) As soon as the indication of the indicating device has stabilized, set the instrument to zero if this is
not done automatically.

e) Determine the error of zero-setting by the method of 3(6)(ii)(a) of Annex A and record this error as
Eq (error of initial zero-setting) at first and as E, when repeating this step.

f) Apply a load close to Max. Determine the error by the method of 3(6)(ii)(a) of Annex A and

3(6)(i1)(a) of Annex A.

g) Verify that:
= the zero indication error, Eq, is not greater than 0.25 d [3(3)(i) of Part 11};
= the span error is not greater than the maximum permissible error specified in
Para 2(2)(ii) of Part II forinitial verification.

h) Repeat stages e) and f) after 5, 15 and 30 minutes.

1) After each time interval verify that:

. the zero variation error (Ey — Eop) is not greater than 0.25 d X p;;

. the span error is not greater than the maximum permissible error specified in Para
2(2)(ii) of Part II for initial verification.



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

(2)  Agreement between indicating and printing devices [Para 2(6) of Part-II]

If the instrument has more than one indicating device, the indications of the various devices (both
indicating and printing) are compared during the test.

3) Operating speed [Para 3(5)(ix) of Part-II]

Verify that the automatic indication and printing of the operating speed contain a clear warning
message if the speed is outside the specified range.

7. INFLUENCE FACTOR AND DISTURBANCE TESTS

1) Test conditions

Further guidance on the metrological performance testing requirements for influence quantities and
disturbances is provided in Para no. 9(7) and Para no. 9(11) of Part-II under Seventh Schedule- Heading
A- non-automatic weighing instruments.

@) General requirements

Instruments for determining the vehicle mass, the single-axle load and/or the axle-group load shall
comply with the influence factor and disturbance tests conditions and requirements specified in this
Annex.

Influence factor and disturbance tests are intended to verify that instruments can perform and function
as intended in the environment and under the conditions specified. Each test indicates, where
appropriate, the reference condition under which the intrinsic error is determined.

It is not possible to apply these tests to an instrument that is performing an automatic operation. The
instrument shall therefore be subjected to the influence factors or disturbances under static conditions
or simulated operation as defined herein. The permissible effects of the influence factors or
disturbances, under these conditions, are specified for each case.

When the effect of one influence factor is being evaluated, all other factors are to be held relatively
constant, at a value close to normal. After each test the instrument shall be allowed to recover
sufficiently before the following test.

Where parts of the instrument are examined separately, errors shall be apportioned in accordance with
Para 5(1)(iii)(ca) of part-II.

The operational status of the instrument or simulator shall be recorded for each test.

When an instrument is connected in other than a normal configuration, the procedure shall be mutually
agreed on by the approving authority and the applicant.

(ii) Simulator requirements

(a) General

If a simulator is used to test a module, the repeatability and stability of the simulator should make it
possible to determine the performance of the module with at least the same accuracy as when a
complete instrument is tested with weights, the mpe to be considered being those applicable to the
module. If a simulator is used, this shall be noted in the Test Report Format and its traceability
referenced.
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(b) Interfaces [Para 4(3)(v) of Part-II]

Susceptibility that would result from the use of electronic interfaces to other equipment shall be
simulated in the tests. For this purpose it is sufficient to connect 3 m of interface cable terminated to

simulate the interface impedance of the other equipment.

(¢) Documentation

Simulators shall be defined in terms of hardware and functionality by reference to the instrument
under test, and by any other documentation necessary to ensure reproducible test conditions. This
information shall be attached to, or shall be traceable from, the test report.

2) Influence factor tests [Para 2(7) of Part-II]

Summary of tests
Test Condl‘qons §
applied

Static temperatures MPE" 7(2)(d) of Annex A
Temperature effect on no-load indication MPE 7(2)(11) of Annex A
Damp heat, steady-state MPE 7(2)(ii1) of Annex A
AC mains voltage variations MPE 7(2)(@iv) of Annex A
DC mains voltage variations, including rechargeable battery
if the battery can be fully (re)charged during the operation of MPE 7(2)(v) of Annex A
the instrument
Battery voltage variations (DC), including non-rechargeable,
and rechargeable battery if (re)charging of the battery during MPE 7(2)(vi) of Annex A
the operation of the instrument is not possible
Voltage variations in 12 V or 24 V road vehicle batteries MPE 7(2)(vii) of Annex A

* . . .
maximum permissible error

@) Static temperatures [Para 2(7)(i)(a) of Part-II]

Static temperature tests are carried out according to Table 8.

Table 8

Environmental

phenomena Test specification

Reference of 20 °C

Specified high for 2 hours

Temperature Specified low for 2 hours

temperature is <0 °C

Temperature of 5 °C, if the specified low

Reference of 20 °C

The static temperatures test is considered as one test.

Supplementary information to the test procedures:
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Object of the test:

Preconditioning:

Condition of the EUT:

Stabilization:

Temperature:

Temperature sequence:

Barometric pressure:
Number of test cycles:

Test information:

Maximum allowable
variations:

To verify compliance with the provisions in Para 4(1)(i) of part-
IT under conditions of dry heat (non-condensing) and cold. The test in
7(2)(ii)) of Annex A may be conducted during this test.

16 hours

EUT is connected to the voltage supply and “on” for a time period equal
to or greater than the warm-up time specified by the manufacturer.
Voltage supply is to be “on” for the duration of the test. The zero-setting
and zero-tracking facilities shall be enabled as for normal operation. If
the test is performed together with 7(2)(ii) of Annex A, automatic zero-
setting and zero-tracking shall not be in operation.

2 hours at each temperature under “free air” conditions. “Free air”
conditions mean a minimum air circulation to keep the temperature at a
stable level.

As specified in Para 2(7)(i) (a) of Part-II

(a) At the reference temperature of 20 °C;

(b) At the specified high temperature;

(c) Atthe specified low temperature;

(d) At a temperature of 5 °C, if the specified low temperature is below
10 °C; and

(e) At the reference temperature.

Changes in barometric pressure shall be taken into account.
At least one cycle.

Adjust the EUT as close to zero indication as practicable prior to the test (if
an automatic zero-tracking device is connected, adjust it to a value near
zero). The EUT shall not be readjusted at any time during the test.

After stabilization at the reference temperature and again at each specified
temperature, apply at least five different test loads or simulated loads and
record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) testload;

(e) indications (as applicable);

(f) errors;

(g) functional performance.

All functions shall operate as designed. All errors shall be within the

maximum permissible errors specified in Para 2(2) (ii) of part-II for initial
verification.

(ii) Temperature effect on the no-load indication [Para 2(7)(i)(b) of Part-II]

Currently, there are no applicable standards. This test shall be conducted as described below.

The instrument shall be set to zero and then changed to the prescribed highest and lowest temperatures
as well as to 5 °C if applicable. After stabilization the error of the zero indication shall be determined.
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The change in zero indication per 5 °C shall be calculated. The changes in these errors per 5 °C are
calculated for any two consecutive temperatures of this test.

This test may be performed together with the temperature test in 7(2)(i) of Annex A. The errors at
zero shall then be additionally determined immediately before changing to the next temperature and
after the 2 hour period after the instrument has reached stability at this temperature.

If the instrument is provided with automatic zero-setting or zero-tracking, it shall not be in operation.

Condition of the EUT:

EUT connected to the voltage supply and “on” for a time period equal to or
greater than the warm-up time specified by the manufacturer. Voltage supply
is to be “on” for the duration of the test.

(iii) Damp heat, steady state [Para 4(3)(iii) of Part-II ]

Damp heat, steady state tests are carried out according to Table 9.

Table 9

Environmental phenomena Test specification

Damp heat,
steady state

Upper limit temperature
and relative humidity of
85 % for 48 hours

Supplementary information to the test procedures:

Object of the test:

Preconditioning:

Condition of the EUT:

Stabilization:

Temperature:

Temperature-humidity
48 hour sequence:

Barometric pressure:

To verify compliance with the provisions in Para 4(1)(i) of Part-
IT under conditions of high humidity and constant temperature.

None required.
EUT is connected to the voltage supply and “on” for a time period equal
to or greater than the warm-up time specified by the manufacturer. The

zero-setting and zero-tracking facilities shall be enabled as for normal
operation.

The handling of the EUT shall be such that no condensation of water
occurs on the EUT.

3 hours at reference temperature and 50 % humidity.

2 days at the upper limit temperature as specified in Para 2(7)(i)(a)
of Part-II

Reference temperature (20 °C or the mean value of the temperature
range whenever 20 °C is outside this range) and at the upper limit as

specified in Para2 (7)(i)(a) of Part-II.

(a) Reference temperature of 20 °C at 50 % humidity;
(b) Upper limit temperature at 85 % humidity;
(c) Reference temperature of 20 °C at 50 % humidity.

Changes in barometric pressure shall be taken into account.
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Number of test cycles:

Test information:

Maximum allowable
variations:

At least one cycle.

After stabilization of the EUT at reference temperature and 50 %
humidity, apply at least five different test loads or simulated loads and
record:

(a) date and time;

(b)

temperature;

(c) relative humidity;

(d) testload;

(e) other indications (as applicable);

(f) errors;

(g) functional performance.

Increase the temperature in the chamber to the upper limit and increase
the relative humidity to 85 %. Maintain the EUT at no load for a period

of 48 hours. Following the 48 hours, apply the same test loads or
simulated loads and record the data as indicated above.

Decrease the relative humidity to 50 % and decrease the temperature in
the chamber to the reference temperature. After stabilization of the EUT,
apply the same test loads or simulated loads and record the data as
indicated above.

Allow full recovery of the EUT before any other tests are performed.

All errors shall be within the maximum permissible errors specified in
Para 2(2)(ii) of Part-II for initial verification.

>iv) AC mains voltage variations Para 2(7)(ii) of Part-II]
AC mains voltage supply variation tests are carried out according to Table 10.

Table 10

Environmental
phenomena

Test specification

AC mains voltage
variation

Unom

Upper limit: 1.10 X Uy o1 1.10 X U ax

Lower limit: 0.85 X Uyom o1 0.85 X Upin

Unom

[PART II—SEC. 3(1)]



[ 9T II-T0€ 3(i) ] HRT bl TS« STHERIT 125

Supplementary information to the test procedures:

Object of the test: To verify compliance with the provisions in Para 4(.1).(i) of Part II
under conditions of AC mains voltage variations.

Preconditioning: None required.

Condition of the EUT: The EUT is connected to the AC mains supply and “on” for a time

period equal to or greater than the warm-up time specified by the
manufacturer. Adjust the EUT as close to zero indication as practicable
prior to the test and do not readjust at anytime during the test except to
reset if a significant fault has been detected.

Number of test cycles: At least one cycle.

Test information: The EUT shall be tested with a test or simulated load at or near Min and
with one test load or simulated load between 50 % and the maximum
capacity of the EUT.

Stabilize the EUT at the nominal voltage and record the following data:
(a) date and time;

(b) temperature;

(c) relative humidity;

(d) AC voltage supply;

(e) testloads;

(f) indications (as applicable);

(g) errors;

(h) functional performance.

Repeat the test and record the indications.

Maximum allowable All functions shall operate as designed. All errors shall be within the
variations: maximum permissible errors specified in Para 2(2)(ii) of Part-II for initial
verification.

(v) DC mains voltage variations [Para 2(7)(ii) of Part-II ]

Instruments operating from DC mains voltage supply, including rechargeable battery if recharging of
the battery during the operation of the instrument is possible, shall fulfill the tests in Para 7(2) of
Annex-A, with the exception of Para 7(2)(iv) of Annex-A which is to be replaced by the test
according to Table 11.

Table 11

Environmental

phenomena Test specification

Unom

Upper limit: 1.20 X Uyom 01 1.20 X Uk

minimum operating voltage
(see 7(2)(i1))
Unom

DC mains voltage
variations Lower limit:
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Supplementary information to the test procedures:

Object of the test: To verify compliance with the provisions in Para 4(1)(i) of Part-II
under conditions of DC mains voltage variations.

Pre-condition: None

Condition of the EUT: The EUT is connected to the DC mains voltage supply and “on” for a

time period equal to or greater than the warm-up time specified by the
manufacturer. Adjust the EUT as close to zero indication as practicable,
prior to the test and do not readjust at any time during the test except to
reset if a significant fault has been indicated.

Number of test cycles: At least one cycle.
Test information: Stabilize the EUT at the nominal voltage and record the following data
at no load and with one load or simulated load:
(a) date and time;
(b) temperature;
(c) relative humidity;
(d) DC voltage supply;
(e) testloads;
(f) indications (as applicable);
(g) errors;
(h) functional performance.

Repeat the test and record the indications.

Maximum allowable All functions shall operate as designed. All errors shall be within the

variations: maximum permissible errors specified in Para 2(2)(i1) of Part-II for initial
verification.

(vi) Battery voltage supply (DC), not mains connected, including

non-rechargeable battery voltage supply and also including rechargeable
battery supply if (re)charging of battery voltage supply during the operation
of the instrument is not possible [Para 2(7)(ii) of Part-II]

Battery-powered instruments shall fulfill the tests in 7(2) of Annex A, with the exception of 7(2)(iv) of
Annex A and 7(2)(v) of Annex A and 7(2)(vi) of Annex A which are to be replaced by the test in Table
12.

Table 12
Environmental phenomena Test specification Test setup
Unom
Batterv voltace variations Minimum operating voltage| No reference to standards
Y £ [see Para 2(7)(ii) of Part-II] for this test.
Unom
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Supplementary test information:

Object of the test:

Pre-condition:

Condition of the EUT:

Number of test cycles:

Test information:

To verify compliance with the provisions in Para 4(1)(i) of Part-II under
conditions of voltage variations of a fully charged battery.

None

The EUT is connected to the battery voltage supply and “on” for a time
period equal to or greater than the warm-up time specified by the
manufacturer. Adjust the EUT as close to zero indication as practicable,
prior to the test and do not readjust at any time during the test except to
reset if a significant fault has been indicated.

At least one cycle.
Stabilize the EUT at the nominal voltage and record the following data
at no load and with one load or simulated load:
(a) date and time;
(b) temperature;
(c) relative humidity;
(d) battery voltage supply;
(e) testloads;
(f) indications (as applicable);
(g) errors;
(h) functional performance.
Reduce the voltage supply to the EUT until the instrument ceases to

function properly according to the specifications and metrological
requirements, and record the indications.

Maximum allowable All functions shall operate as designed. All errors shall be within the

variations: maximum permissible errors specified in [Para 2(2)(ii) of Part-1I] for
initial verification.

(vii) Voltage variations from 12 V or 24 V road vehicle batteries [Para 2(7)(ii) of

Part-1I]

Road vehicle battery operated instruments shall fulfill the tests in Para 7(2) of Annex A, with the
exception of Para 7(2) (iv) of Annex A which is to be replaced by the following test conducted in

accordance with Table 13.

Table 13

Environmental phenomena

Test specification

Usom Upper limit Lower limit
12 V or 24 V road vehicle 12V 16V oV
battery voltage variation 24V 32V 16V
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Supplementary information to the test procedures:

Object of the test:

Preconditioning:

Condition of the EUT:

Number of test cycles:

Test information:

To verify compliance with the provisions in Para 4(1)(i) of Part II
under conditions of road vehicle battery voltage variations.

None

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test and do not readjust at any time during the test except to reset if a
significant fault has been indicated.

At least one cycle for each functional mode.
Stabilize the EUT at the nominal voltage and record the following data
at no load and with one load or simulated load:
(a) date and time;
(b) temperature;
(c) relative humidity;
(d) voltage supply;
(e) testloads;
(f) indications (as applicable);
(g) errors;
(h) functional performance.
Reduce the voltage supply to the EUT until the instrument clearly ceases

to function properly according to the specifications and metrological
requirements, and record the indication.

Maximum allowable All functions shall operate as designed. All errors shall be within the
variations: maximum permissible errors specified in Para 2(2)(ii) of Part-II for initial

verification.
3 Disturbance Test [Para 4(1)(ii) of Part-II]

Summary of tests
Test Condl‘tlon §
applied
AC mains voltage short time power reduction sf 7(3)(i) of Annex A

Electrical fast transients/burst immunity on mains supply

lines and on /0 circuits and communication lines sf

7(3)(ii) of Annex A

Electrical surges on mains supply lines and on I/0 circuits

and communication lines
Electrostatic discharge

Immunity to electromagnetic fields sf

sf 7(3)(iii) of Annex A
sf 7(3)(iv) of Annex A
7(3)(v) of Annex A

Electrical transient conduction for instruments powered by

12 V or 24 V road vehicle batteries sf

7(3)(vi) of Annex A

* value of the significant fault (Para 4(2)(vii) of Part-I)

[PART II—SEC. 3(1)]



[ 9T II-T0€ 3(i)] HRA &hl TS ¢ SAHEROT 129

(1)) Short time power reduction

AC mains short time power reduction (voltage dips and short interruptions) tests are carried out
according to Table 14.

Table 14
Environmental Test specification
phenomena
Reduction of Duration /
Test .
amplitude to number of cycles
Testa 0% 0.5
Voltage dips and Testb 0% 1
short interruptions Test c 40 % 10
Test d 70 % 25/30°
Test e 80 % 250/300°
Short interruption 0% 250

" These values are for 50 Hz /60 Hz, respectively

Supplementary information to the test procedures

Object of the test: To verify compliance with the provisions in Para 4(1)(ii) of Part -
II under conditions of short time mains voltage interruptions and
reductions while observing the weight indication of a single static load.

Preconditioning: None required.

Condition of the EUT: The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test. Zero-setting functions shall not be in operation and are not to be
adjusted at any time during the test except to reset if a significant fault
has been indicated.

Number of test cycles: At least one cycle.

Test information: The EUT shall be tested with one small static test load.
Stabilize all factors at nominal reference conditions. Apply one load or
simulated load and record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) voltage supply;

(e) testload;

(f) indications (as applicable);
(g) errors;

(h) functional performance

In accordance with the test specification in Table 14, interrupt the
voltages to the corresponding durations / number of cycles and conduct

the test as detailed in Para 8(2)(i) of Part- II. During interruption observe
the effect on the EUT and record as appropriate.

The difference between the indication due to the disturbance and the
indication without the disturbance either shall not exceed 1 d (Para
4(2)(vii) of Part -1), or the EUT shall detect and react to a significant
fault.

Maximum allowable
variations:
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(ii) Electrical fast transients/burst immunity on the mains supply lines and
on the 1I/0 circuits and communication lines

Electrical fast transients/burst immunity tests are carried out at the positive and the negative polarities

for at least 1 minute at each polarity according to Tables 15 and 16.

Table 15

Environmental phenomena

Test specification

Fast transient common mode

0.5 kV (peak)
5/50 ns T/Ty,
5 kHz rep. frequency

Table 16

Environmental phenomena

Test specification

Fast transient common mode

1 kV (peak)
5/50 ns T, /Ty,
5 kHz rep. frequency

A coupling/decoupling network shall be applied for testing AC supply ports.

Supplementary information to the test procedures

Object of the test: To verify compliance with the provisions in Para 4(1)(i1) of Part-II
under conditions where fast transients are superimposed seParately on the
mains voltage, and on the I/O circuits and communication lines (if
any), while observing the indications for one static test load.

Preconditioning: None required.
Condition of the EUT: The performance of the test generator shall be verified before
connecting the EUT.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test. Zero-setting functions shall not be in operation and are not to be
adjusted at any time during the test except to reset if a significant fault
has been indicated.

Number of test cycles: At least one cycle.
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Test information:

Maximum allowable
variations:

Both positive and negative polarity of the bursts shall be applied. The
duration of the test shall not be less than one 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. For the
coupling of the bursts into the input/output and communication lines, a
capacitive coupling clamp as defined in the reference standard shall be
used.

Before any test stabilize the EUT under constant environmental
conditions. Apply one small static test load and record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) voltage supply;

(e) testload;

(f) indications (as applicable);

(g) errors;

(h) functional performance.

The difference between the indication due to the disturbance and the

indication without the disturbance either shall not exceed 1 d (Para
4(2)(vii) of Part-I), or the EUT shall detect and react to a significant fault.

(iii) Electrical surges on mains supply lines and on I/O circuits and
communication (signal) lines

Electrical surge tests are carried out according to Table 17.

Table 17

Environmental
phenomena

Test specification

Surges on mains
supply lines and on
I/O circuits and
communication lines

0.5 kV (peak) line to line
1.0 kV line to earth

(a) 3 positive and 3 negative surges applied synchronously
with AC supply voltage in angles 0°, 90°, 180° and
270°.

(b) 3 positive and 3 negative surges applied on DC supply
lines and on I/O circuits and communication lines.

Supplementary information to the test procedures

Object of the test:

To verify compliance with the provisions in Para 4(1)(ii) of Part-II
under conditions where electrical surges are applied seParately to the
mains supply lines, and to the I/O circuits and communication
lines (if any), while observing the indications for one static test load.
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Preconditioning: None required.
Condition of the EUT: The characteristics of the test generator shall be verified before
connecting the EUT.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test. Zero-setting functions shall not be in operation and are not to be
adjusted at any time during the test except to reset if a significant fault
has been indicated.

Number of test cycles: At least one cycle.
Test information The EUT shall be tested with one small static test load.
Before any test stabilize the EUT under constant environmental
conditions. Apply one load or simulated load and record:
(a) date and time;
(b) temperature;
(c) relative humidity;
(d) voltage supply;
(e) testload;
(f) indications (as applicable);
(g) errors;
(h) functional performance.
Maximum allowable The difference between the indication due to the disturbance and the

variations: indication without the disturbance either shall not exceed 1 d (Para
4(2)(vii) of Part-I), or the EUT shall detect and react to a significant fault.
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(iv) Electrostatic discharge

Electrostatic discharge tests are carried out according to Table 18.

Table 18
Environmental Test specification
phenomena
Test voltage Levels'"
Electrostatic discharge contact discharge 6 kV
air discharge 8kV

Supplementary information to the test procedures

Object of the test: To verify compliance with the provisions in Para 4(1)(ii) of Part-1I
under conditions where electrostatic discharges are applied while
observing the weight indication for one small static test load.

Preconditioning: None required.
Condition of the EUT: The performance of the test generator shall be verified before
connecting the EUT.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test. Zero-setting functions shall not be in operation and are not to be
adjusted at any time during the test except to reset if a significant fault
has been indicated.

Number of test cycles: At least one cycle.

Test information: Contact discharge is the preferred test method. 20 discharges (10 with
positive and 10 with negative polarity) shall be applied on each
accessible metal part of the enclosure. The time interval between
successive discharges shall be at least 10 seconds. In the case of a non
conductive enclosure, discharges shall be applied on the horizontal or
vertical coupling planes as specified in the reference standard. Air
discharges shall be used where contact discharges cannot be applied.

Before any test stabilize the EUT under constant environmental

conditions. Apply one small static test load and record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) voltage supply;

(e) testload;

(f) indications (as applicable);

(g) errors;

(h) functional performance.
Maximum allowable The difference between the indication due to the disturbance and the
variations: indication without the disturbance either shall not exceed 1 d [Para

4(2)(vii) Part-I], or the EUT shall detect and react to a significant
fault.
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(v) Immunity to electromagnetic fields

(@) Immunity to radiated electromagnetic fields

Radiated, radio-frequency, electromagnetic (EM) field immunity tests (radio-frequency EM fields
higher than 80 MHz) are carried out according to Table 19.

Table 19
Environmental Test specification
phenomena
Frequency ranges .
Field strength (V/m)
Radiated (MHz) 5
electromagnetic field 80 to 2 000 10
26 to 80

Modulation 80 % AM, 1 kHz sine wave
Supplementary information to the test procedures
Object of the test: To verify compliance with the provisions in Para 4(1)(ii) of Part-II

under conditions of specified radiated electromagnetic fields applied
while observing the weight indication for one small static test load.

Preconditioning: None required.
Condition of the EUT: The performance of the test generator shall be verified before
connecting the EUT.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable, prior to the
test. Zero-setting functions shall not be in operation and are not to be
adjusted at any time during the test except to reset if a significant fault
has been indicated.

Number of test cycles: At least one cycle.

Test information: The EUT shall be exposed to EM field strength as specified in Table 19.
The frequency ranges to be considered are swept with the modulated
carrier. The performance of the EUT shall be verified.

Before any test stabilize the EUT under constant environmental

conditions. Apply one small static test load and record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) voltage supply;

(e) testload;

(f) indications (as applicable);

(g) errors;

(h) functional performance.
Maximum allowable The difference between the indication due to the disturbance and the
variations: indication without the disturbance either shall not exceed 1 d [Para

4(2)(vii) of Part-I]), or the EUT shall detect and react to a significant
fault.
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(b) Immunity to conducted electromagnetic field tests

Conducted, radio-frequency, electromagnetic field (EM) immunity tests (radio-frequency EM fields
lower than 80 MHz) are carried out in accordance to Table 20.

Table
20
Environmental Test specification
phenomena
Frequency range RF amplitude (50 ohms) V (e.m.f)
Conducted MHz
electromagnetic field 0.15 to 80 10V

Modulation 80 % AM, 1 kHz sine wave

Supplementary information to the test procedures

Object of the test: To verify compliance with the provisions in Para 4(1)(ii) of Part-II
under conditions of specified conducted electromagnetic fields applied
while observing the weight indication for one small static test load.

Preconditioning: None required.

Condition of the EUT: The performance of the test generator shall be verified
before connecting the EUT.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the
manufacturer. Adjust the EUT as close to zero indication as
practicable, prior to the test. Zero-setting functions shall not be in
operation and are not to be adjusted at any time during the test except
to reset if a significant fault has been indicated.

Number of test cycles: At least one cycle.
Test information: Before any test stabilize the EUT wunder -constant
environmental conditions. Apply one small static test load and record:
(a) date and time;
(b) temperature;
(c) relative humidity;
(d) voltage supply;
(e) testload;
(f) indications (as applicable);
(g) errors;
(h) functional performance.

Maximum allowable The difference between the indication due to the disturbance and the
variations: indication without the disturbance either shall not exceed 1 d [Para
4(2)(vii) of Part-I], or the EUT shall detect and react to a significant fault.
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(vi) Electrical transient conduction for instruments powered by
a road vehicle battery

(a) Electrical transient conduction along supply lines of 12 V or 24 V batteries

Transient immunity tests along supply lines of 12V and 24 V vehicle batteries are carried out
according to Table 21.

Table 21
Environmental Test specification
phenomena
Pulse voltage, U,
Test pulse
Unom= 12V Unom=24V
Conduction along 2a 0V 0V
12Vor24V 2b +10V +20V
supply lines 3a -150 Vv -200V
3b +100 V +200V
4 7V -16 V

Supplementary information to the test procedures

Object of the test: To verify compliance with the provisions in Para 4(1)(ii) of Part-II under
the following conditions while observing the weight indication for one

small static test load:
f transients due to a sudden interruption of currents in a device
connected in Parallel with the device under test due to the
inductance of the wiring harness (pulse 2a);

f transients from DC motors acting as generators after the ignition
is switched off (pulse 2b);

f transients on the supply lines, which occur as a result of the
switching processes (pulses 3a and 3b);

f voltage reductions caused by energizing the starter-motor
circuits of internal combustion engines (pulse 4).

Preconditioning: None

Condition of the EUT: The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.

Adjust the EUT as close to zero indication as practicable prior to the test.
Zero-setting functions shall not be in operation and are not be adjusted at

any time during the test except to reset if a significant fault has been
indicated.

Stabilization: Before any test stabilize the EUT under constant environmental
conditions.
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Test information:

The EUT is exposed to conducted disturbances (on the supply voltage by
direct brief coupling on supply lines) of the strength and character as
specified in Table 21. With the static load in place record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) voltage supply;

(e) testload;

(f) indications (as applicable);

(g) errors;

(h) functional performance.

Repeat the test weighing for the defined voltages and record the

indications.
Maximum allowable The difference between the indication due to the disturbance and the
variations: indication without the disturbance either shall not exceed 1 d [Para
4(2)(vii) of Part-I], or the EUT shall detect and react to a significant
fault.
(b) Transient conduction by capacitive and inductive coupling via lines
other than supply lines

Transient immunity tests via lines other than supply lines for 12 V or 24 V road vehicle batteries are

carried out according to Table 22.

Table 22

Environmental
phenomena

Test specification

Electrical transient
conduction via lines other
than supply lines

Pulse voltage, U,

Test pulse
Upon=12V Upon=24V
a 60V 80V
+40V +380V

Supplementary information to the test procedures:

Object of the test:

Preconditioning:

To verify compliance with the provisions in Para 4(1)(ii) of Part-II
under conditions of transients which occur on other lines as a result of the
switching processes (pulses a and b), under the following conditions while
observing the weight indication for one small static test load.

None
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Condition of the EUT: The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.
Adjust the EUT as close to zero indication as practicable prior to the test.
Zero-setting functions shall not be in operation and are not to be adjusted at
any time during the test except to reset if a significant fault has been

indicated.
Stabilization: Before any test stabilize the EUT under constant environmental conditions.
Weighing test: The EUT is exposed to conducted disturbances (bursts of voltage spikes by

capacitive and inductive coupling via lines other than supply lines) of the
strength and character as specified in Table 22. With the static load in place
record:

a) date and time;

b) temperature;

c) relative humidity;

d) voltage supply;

e) testload;

f) indications (as applicable);
g) errors;

h) functional performance.

Repeat the test weighing for the defined voltages and record the

indications.
Maximum allowable The difference between the indication due to the disturbance and the
variations: indication without the disturbance either shall not exceed 1 d, or the EUT

shall detect and react to a significant fault.

A.8 Span stability test (Para 4(4)(3) of Part II)

Summary of test

Test Condition applied
Span stability V4 absolute MPE"

" Maximum permissible error on initial verification given in Para 2(2)(i1) Part-II.

Note: The maximum permissible error for the zero point shall also be taken into consideration.
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Test method:

Object of the test:

Reference to standard:

Test procedure in brief:

Test severity:

Time, ¢, between tests
(days):
Test load:

Maximum allowable
variations:

Number of tests, n:

Precondition:
Test equipment:

Condition of the EUT:

Span stability.

To verify compliance with the provisions in Para 4(4)(iii) of Part-II after
the EUT has been subjected to the performance tests.

No reference to international standards can be given at the present time.

The test consists of observing the variations of the error of the EUT or
simulator under sufficiently constant ambient conditions (reasonably
constant conditions in a normal laboratory environment) at various
intervals: before, during and after the EUT has been subjected to
performance tests.

The performance tests shall include the temperature test and, if applicable,
the damp heat test. Other performance tests listed in this Annex may be
performed.

The EUT shall be disconnected twice from the mains power supply (or
battery supply where fitted) for at least 8 hours during the period of the test.
The number of disconnections may be increased if so specified by the
manufacturer or at the discretion of the approval authority in the absence of
any specification.

In the conduct of this test, the operating instructions for the instrument as
supplied by the manufacturer shall be considered.

Test duration: 28 days or the time period necessary to conduct the
performance tests, whichever is less.

0.5<t<10.

Near maximum capacity, Max; the same test weights shall be used
throughout the test.

The variation in the errors of indication shall not exceed half the absolute
value of the maximum permissible error in Para 2(2)(ii) of Part-II for initial
verification for the test load applied on any of the n measurements.

At least eight, except where the differences of the results indicate a trend
more than half the allowable variation specified, the measurements shall be
continued until the trend comes to rest or reverses itself, or until the error
exceeds the maximum allowable variation.

None required.
Verified mass standards or simulated loads.

The EUT is connected to the voltage supply and “on” for a time period
equal to or greater than the warm-up time specified by the manufacturer.

The EUT shall be stabilized at sufficiently constant ambient conditions
after switch-on for at least five hours, and at least 16 hours after the
temperature and damp heat tests have been performed.
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Test sequence: Stabilize all factors at sufficiently constant ambient conditions.
Adjust the EUT as close to zero as possible.

Automatic zero-tracking shall be made inoperative and any automatic built-
in span adjustment device shall be made inoperative.

Apply the test load (or simulated load) and determine the error.

After the first measurement immediately repeat zeroing and loading four
times to determine the average value of the error. For the subsequent
measurements perform only one, unless either the result is outside the
specified tolerance or the range of the five readings of the initial
measurement is more than 0.1 d.

Record the following data:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d) testload;

(e) indications (as applicable);

(f) errors;

(g) changes in test location,

and apply all necessary corrections resulting from variations in temperature,
etc. between the various measurements.

Allow full recovery of the EUT before any other tests are performed.

9. PROCEDURE FOR IN-MOTION TESTS

1) General

Note the accuracy classes required for the vehicle mass (VM) and, if required, for axle load and axle-
group load.

Ensure that the desired scale interval and the maximum capacity comply with Para 2(3) of
Part-II. Check that the minimum capacity complies with Para 2(4) of Part-1II.

For type approval, tests shall be carried out in accordance with the requirements of this
Rule, and especially the requirementsin para 5(1) of Part-II and 1 of Annex A.

For initial verification, tests shall be carried out in accordance with the requirements of this
Rule, and especially the requirements in para 5(2) of Part-II and 2 of Annex A.

For subsequent and in-service verification, tests shall be carried out in accordance with the
requirements of this Rule, and especially the requirements in para 5(3) of Part-II.

In determining the single-axle load, and if required, the axle-group load, the conditions specified in
para 2(5) of Part-II and, if appropriate the requirements of national regulations should be taken
into account.

2) Control instrument

Establish whether or not the instrument is to be used as an integral control instrument. If it is an
integral control instrument then it shall comply with Para 6(2)(i) of Part-II and be tested, using the
static weighing test method in Para 6(3) of Part-II, in accordance with 5(2) of Annex A.

If vehicles have to be moved over some distance from a seParate control instrument to the EUT, the
conditions must be closely controlled. Differences in weather conditions may cause errors which will
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not be determinable and so this should be avoided where possible. Consideration shall also be given to
the amount of fuel used and any possible effects that this could have on the reference values.

A3 Weighing
@) Static weighing

If the Weighing in Motion instrument is provided with a static weighing mode, the static weighing
test detailed in Para 9 (3)(i)(a) of Annex A shall be applied. When the instrument has been tested
according to the test in Para 9(2) of Annex A then those results may be used.

(a) Static weighing test

Apply test loads from zero up to and including Max, then remove the test loads back to zero. Where
the size of the load receptor prevents loading to Max, the reduced load should be noted. However,
where a reduced load is used, it shall be at least 50 % of Max. At least ten different load values shall
be selected. The values of the loads selected shall include Max and Min, and values at or near those at
which the maximum permissible error changes.

It should be noted that when loading or unloading weights, the load must be respectively increased or
decreased in a uniform progression.

Ensure that the error is recorded at each change in load and calculate the errors according to Para
3(6)(ii) of Annex A.Record the errors and compare them to the limits in Para 2(2)(ii) of Part-II
as appropriate for initial verification or in- service inspection.

(b) Full-draught weighing of reference vehicles

For testing instruments to be used for determining the vehicle mass (VM), select the required number
of reference vehicles as specified in Para 6(5) of Part-1I, and conduct the following tests:

a) The conventional true value [Para 1(9) of Part-I] of the unloaded reference vehicle mass shall be
determined by full-draught weighing of the unloaded reference vehicles on the control instrument.

b) The conventional true value [Para 1(9) of Part-I] of the loaded reference vehicle mass shall be
determined by:

® Joading the unloaded reference vehicles in a) above with standard test loads;
or
¢ full-draught weighing of the loaded reference vehicles on the control instrument.

(c) Determining static reference single-axle loads for the two-axle rigid
reference vehicle

For testing instruments to be used in applications where the single-axle loads are required, the
conventional true value of the static reference single-axle loads shall be determined for the two-axle
rigid reference vehicle by including a minimum of two different axle loads using the following
method:

(ca) Weigh each axle of the static two-axle rigid reference vehicle in turn on the control instrument
specified in Para 6(2)(ii) of Part-II and record the indicated single-axle load. After both axles
have been weighed, calculate the vehicle mass by the summation of the recorded values for
the two axle loads and record the VM value. This operation shall be conducted five times with
the vehicle facing in the same direction, and a further five times with the vehicle facing in the
opposite direction.

(cb) For each of the above weighing operations, ensure that the vehicle is stationary, with the
wheels on the axle being weighed fully supported by the load receptor, the engine switched off,
the gear in neutral and the brakes released. Use wheel chocks, if necessary, to prevent vehicle
motion.
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(c-1) Calculate the mean static reference single-axle load for each axle on the two-axle rigid
vehicle according to the following:

10
Axle. = mﬁ

10

where: i is the single-axle rank
10 is the number of weighments of each static axle
Axle; 1is the recorded load for that axle

(c-2) Add the two mean single-axle loads to determine the mean of the static vehicle mass:
VM = 21'2—1 Axle,

Alternatively, use the recorded values for the vehicle mass calculated after each vehicle
weighment as described above and calculate the mean of the static two-axle reference vehicle
mass according to the following:

L leVM
VM = d
10

(c-3) Calculate the corrected mean single-axle loads as follows:

CorrAxle, = Axle, x %
VM

where: VM,; is the conventional true value of each reference vehicle mass determined by
full-draught weighing in Para 6(7) of Part-II.

(c-4) For the purposes of this Rule, the conventional true value of the static reference single-axle
loads [see Para 3(1)(x) of Part-I] for the two-axle rigid reference vehicle shall be the respective
corrected mean single-axle load as calculated in 3) above.

(c-5) Traceability of the conventional true value of the single-axle loads on the static reference
two- axle rigid vehicle is provided by the fact that the sum of the two corrected mean
static reference single-axle loads equals the conventional true value of the reference vehicle
mass determined by full-draught weighing [Para 6(7) of Part-II] on a suitable control instrument
[Para 6(2)(1) of Part-II]:

VM, = Zf_l CorrAxle,

The static reference single-axle loads shall be determined with the vehicle unloaded and loaded
appropriately such that the axle loads cover, as far as practicable, the weighing range of the
instrument. A minimum of two different axle loads, e.g. one near Min and one near Max
(respectively at the maximum permissible axle load of the two-axle rigid reference vehicle) shall be
tested.

(ii) In-motion tests

Prior to any test, adjust the instrument under test in-situ and in accordance with the manufacturer’s
specifications.

All weighing operations shall be started with the reference vehicle positioned in advance of the
approach apron at a distance sufficient for the vehicle to be traveling at a steady speed before arriving
at the apron.

Test runs shall be conducted using the two-axle rigid reference vehicle plus a minimum of two other
reference vehicles [Para 6(5) of Part-II] with each vehicle unloaded and loaded.

The speed of the vehicle shall be kept as constant as feasible during each in-motion test run.
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For each vehicle and loading condition at least five test runs shall be performed with three test runs
made over the center of the load receptor, one test run made to the left side of the load receptor, and
one test run made to the right side of the load receptor.

The five test runs shall be conducted at the following speeds that are within the range of speeds for
which the instrument is to be evaluated:

(ii-a) near maximum operating speed, Vn.x [Para 3(4)(ii) of Part-1];
(ii-b) near minimum operating speed, Vs [Para 3(4)(iii) of Part-1];

(ii-c) near the center of the range of operating speeds [Para 3(4)(iv) of Part-I]-

(a) Vehicle mass measurement

Record the vehicle masses as they are displayed or printed [Para 6(12) of Part-1I by the
instrument under test, and calculate the errors according to the vehicle reference weights determined in
9 (3)(1)(b) of Annex A.

No error shall exceed the applicable maximum permissible error for the specified accuracy class in
Para 2(1) (i) of Part-II.

(b) Axle load measurement

The procedures in this sub-clause are only applicable to instruments to be used in applications where
the single-axle load or the axle-group load is required.

(ba) In-motion test with the two-axle rigid vehicle [Para 5(1)(iii)(b)(bb)(bba)(bbaa) of
Part-II]

1) In accordance with Para 6(6) of Part-1I and Para 6(9) of Part-II record the two single-axle
loads of the two-axle rigid vehicle as they are indicated or printed by the instrument under test.
Calculate the difference (error) in each recorded single-axle load of the two-axle rigid vehicle and
its respective static reference single- axle load 9(3)(i)(c) of Annex A.

2) The maximum difference (error) between any recorded single-axle load and the conventional true
value of the static reference single-axle loads 9(3)(i)(c) of Annex A) shall not exceed the applicable
maximum permissible errors in Para 2(2)(i)(b)(ba) of Part-II for the specified accuracy class.

(bb) In-motion tests with all other reference vehicle types [Para 5(1)(iii)(b), (bb), (bba),
(bbab) of Part-II]

(bb-1) As specified in Para 6(6), 6(9) of Part-II and 9(3)(ii) of Annex A, conduct the tests, record the
single-axle loads and, if required, the axle-group loads of the vehicle as they are indicated or
printed by the instrument under test. If no criteria for defining various axle-groups have been set
by national regulations [para 3(1)(vii) of Part-I], all recorded axle loads shall be considered
as single-axle loads [para 3(1)(ix) of Part-I]. For each reference vehicle (except the two-axle
rigid) and its loading condition, calculate the mean single-axle loads and, if required, the mean
axle-group loads of the test runs specified in 9(3)(ii) of Annex A according to the following
equations:



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

" Axle,
Axlei = z‘l :
n
where: i is the single-axle rank
n is the number of test runs
Axle; is the recorded load for that axle
and
" Group,
Group, = 2., Group,
n
where: i is the group rank; may be zero

n is the number of test runs

Group; is the recorded load for that axle-group

(bb-2) Use the values indicated or printed by the instrument under test according to 9(3)(ii-
¢) of Annex A andrecorded as specified in Para 6(12) of Part-II for the vehicle mass and
calculate the mean of the reference vehicle mass according to the following:

Voo 2™,
n

Alternatively, add the mean single-axle loads and axle-group loads to determine the mean of the
vehicle mass:

VM = qu:l Axle, + Z ¢ Group,

where: q is the number of single axles on the vehicle
g is the number of axle-groups on the vehicle, which may be zero

(bb-3) Calculate the corrected mean single-axle loads and, if required, the corrected mean axle-
group load(s) as follows:

VM VM
CorrAxle, = Axle x—= CorrGroup, = Group, x —="

VM VM
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where: VM, is the conventional true value of the reference vehicle mass determined by
full-draught weighing in Para 6(7) of Part-II.
(bb-4) To provide traceability, the sum of the corrected mean single-axle loads and axle-group loads
for the reference vehicle should be equal to the conventional true value of the reference vehicle
mass:

VM = Zil CorrAxle + z i _o CorrGroup.

where: q is the number of single axles on the vehicle
g is the number of axle-groups on the vehicle, which may be zero

(bb-5) Calculate the deviation of each single-axle load from the respective corrected mean single-
axle load and, if required, the deviation of each axle-group load from the respective (if more than
one axle-group) corrected mean axle-group load:

DevAxle, = Axle, — CorrAxle,

DevGroup, = Group, — CorrGroup,

(bb-6) No deviation shall exceed the appropriate maximum permissible deviation as specified in Para
2(2)(i)(b)(bb) of Part-II for the applicable accuracy class.

(bb-7) For future reference only (to quantify any difference in the fraction of the vehicle mass carried
on each of the two-axle rigid reference vehicle’s single axles when determined by static 9(3)(i)(c-4)
of Annex A and by in-motion [9(3)(ii)(b)(bb-3) of Annex A] weighing, also perform the
calculations  above [(bb-1)- (bb-5)] for all test runs of the two-axle rigid reference vehicle,
unloaded and loaded. Include these results in the test report so that this data will not be lost. These
results shall not be used in lieu of those from 9(3)(ii)(a) of Annex A for evaluating the instrument
being tested.

(d) Operating speed measurement Para 2(10) of Part-II

(da) Test of operating speed interlock Para 6(3) of Annex A
To test the functioning of the operating speed interlock, test runs with one of the reference vehicles
shall be made at speeds outside the range of operating speeds:

(daa) at a speed of at least 5 % in excess of the maximum operating speed, Viax;

(dab) at a speed of at least 5 % below the minimum operating speed, vy, (if applicable).

The instrument shall detect the above conditions and not indicate or print any mass or load values
unless there is a clear warning message on the indication and/or the printout [3(5)(ix) of Part-II].

(db) Test of operating speed Para 3(5)(ix) of Part-1I

To determine and test the operating speed during an in-motion test, conduct six test runs of the
unloaded two-axle rigid reference vehicle over the lateral center of the load receptor at constant speed.
Three runs shall be near maximum operating speed, v,..x, and three additional runs shall be just above
minimum operating speed, V.

The reference value (conventional true value) for speed to be used in calculating the error in the
indicated operating speed for each test run shall be the quotient of the measured axle spacing (to the
nearest 10 mm) of the static two-axle rigid reference vehicle divided by the measured time interval (to
the nearest millisecond) between arrival at a defined location (e.g. the leading edge) on the load
receptor by the front and the rear axle of the moving two-axle rigid reference vehicle.

No error in the indicated operating speed shall exceed 1 km/h.

(e) Test of vehicle recognition device interlock Para 3(5)(vii) of Part-II

The correct function of the device shall be tested by the following test procedure if:
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(a) the Weighing in Motion instrument automatically determine axle-group loads; or

(b) a maximum number of axles per vehicle is given on the plate; or
(c) the length of the weigh zone is given on the plate.

Connect two of the reference vehicles together with a suitable towing device (strap or chain) to form a
combination vehicle that has an overall length greater than the minimum, or otherwise specified (B.4),
apron length. Have the front vehicle tow the connected rear vehicle (with driver onboard) over the full
length of the weigh zone at a speed near the maximum operating speed, V., with the instrument
operating in automatic mode.

The instrument shall:
(a) determine the correct axle-group loads or detect a failure;
(b) detect the exceeding of the maximum number of axles;

(c) detect the fact that all of the wheels of the vehicle being weighed were not within the weigh
zone throughout the weighing operation and not indicate or print any mass or load values
unless there is a clear warning message on the indication and/or the printout.

Annex B

Practical instructions for the installation of automatic instruments for
weighing road vehicles in motion and measuring axle loads

1. Installation and operation

The installation requirements are subject to change, in recognition of future technical developments.

2. Weigh zone

The weigh zone Para 2(2) of Part-I shall comprise a load receptor with an apron on both ends.

3. Apron construction

The aprons Para 2(2)(i) of Part-I in advance of and beyond the load receptor shall consist of a stable,
load bearing structure made of concrete or an equally durable material resting on a suitable foundation
to provide a straight, smooth, approximately-level plane surface to support all tyres of a vehicle
simultaneously as the vehicle approaches and passes over the load receptor.

Note: Annex C gives an example of an apron specification which may be used to construct aprons
which have been shown to respect the conditions in this Annex. This example should be
considered when specifying aprons.

4. Apron geometry

Each of these aprons shall have a minimum length of 16 m. However, prior to beginning any test, the
Member State in which this Rule is being used may specify a different apron length (shorter or longer)
which is deemed adequate to fully support simultaneously all wheels of the longest vehicle type that
will be weighed by the instrument to be tested [Para 3(5)(vii) of Part-II] as it approaches and passes
over the load receptor. A reasonably smooth and level road surface shall be provided in advance of the
approach apron of sufficient length and width for the test vehicle to reach a steady test speed before
arriving at the apron.

The aprons shall be permitted to have a transverse slope, not exceeding 1 %, for drainage purposes. To
minimize load transfer between axles of the vehicle, the aprons shall have no longitudinal slope. The
load receptor shall be mounted in the same plane as the aprons.

If no lateral guide system is used [Para 3(5)(viii) of Part-II], the aprons shall have sufficient width
throughout their length to extend transversely a minimum of 300 mm beyond each lateral edge of the
load receptor and the width of the load receptor shall be clearly marked over the whole length of the
aprons.

The apron (and load receptor) shall have sufficient width to fully support the widest vehicle that will
be weighed by the instrument.
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Annex C

General guidelines for the installation and operation of automatic instruments for
weighing road vehicles in motion and measuring axle loads

1. Apron characteristics

To achieve the necessary levels of accuracy (with the exception of WIM instruments for full-draught
weighing) the minimum requirements for the apron smoothness should include the following:

(a) for 8 m in advance of and beyond the load receptor, the apron surface should be within a
tolerance of +3 mm from the level or transversely-sloped plane that includes the load receptor;
and

(b) the surface of the apron outside the 8 m length of apron beyond the load receptor should be
within a tolerance of +6 mm from the level or transversely-sloped plane that includes the load
receptor.

2. Apron compliance checks

Compliance with the apron geometry and characteristics specified above and in Annex B should be
determined by a suitably qualified person at a specified period (e.g. if concrete is used, 30 days after
apron construction is complete, to allow for the adverse effects of shrinkage in the concrete during
curing) and before the site is first used.

A level datum should be taken at a suitable point within the apron minimum area (i.e. the “16 m area”)
and its position marked on the drawing in the test report format. Its position should be determined by
taking elevations using a precise level and staff, and choosing the point which minimizes the extent of
any remedial work having regard to the requirements specified above.

A 400 mm x 400 mm (nominal) grid of level control points should be marked out durably on the
aprons for 8 m either side of the load receptor(s). A 1 m x 1 m (nominal) grid of level control points
should be marked out on the remainder of the aprons. Setting out lines for the control points should be
shown on the drawing in the test report format. Elevations should be taken on all those points using
the precise level and staff.

If concrete is used, a simple stability check should be undertaken to monitor any changes in apron
elevation under an axle load. A loaded two-axle vehicle, with a rear axle loading as near to the
maximum capacity of the Weighing in motion instrument as feasible, should pass at a low speed along
the approximate lateral center of the concrete aprons. Elevations should be taken at the corners of
each slab making up the apron at each transverse joint to ensure that as the vehicle crosses the
joint, no movement in elevation is outside the tolerances specified in Para 1 of Annex C.

3. Routine durability checks

Surface level compliance checks should be repeated using the same level control points at time
intervals specified by national legislation.

Note: There are a number of factors (e.g. level of usage, construction of aprons, etc.) which should
be taken into consideration when specifying the time interval between compliance checks.

4. Spilt material and ice

Care should be taken in the design and operation of the installation to ensure that, as far as possible, a
build-up of spilt material and ice on the weigh zone of the instrument either does not occur, or is
removed regularly.

5. Overhead structures

Load receptors should not be installed beneath a loading or conveying mechanism from which loose
material might fall.
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6. Tare weighing

The time between tare weighing and gross weighing operations associated with a particular load
should be minimal.

7. Notice of speed restrictions

There should be means to ensure that all drivers of vehicles that cross the load receptor are aware of
the minimum and maximum operating speeds at which they can proceed.”.

[F. No. WM-9(8)/2015]

P. V. RAMA SASTRY, 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. 668 (E), dated the 31 September, 2012.
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