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CERTIFICATE

for Switch board volit ammeter BA
No,

with shunt for A, 75 m V

1. General Information

The volt ammeter is meant for measuring current
and voltage in DC circuits within temperatu-e from

minus S50 to plus 50° c.

2. Basic technical data and
characteristics

2.7, The 211owable basic error limit of volt ammeter

15 + 2 % of the sum of finite values of the scale and

that of the shunt is + %
2.2,  Messuring limits A
0O -3V
2.3, Mass of volt ammeter should not be more

than 0.& kg.
2.4," Overall dimensi~ns 60 x 60 x 93.5 mm,
3. Delivery Set

3.1, Voltammeter 1 pc.

3.2. Shunt 1 pc. &’
3..30 PIU-S ) 1 bc,
3.4, Fastening ring _ 1 pe.

i . 3.5.  Lertifigate -~ - - - -1 copy,

DCULNC | 1SSUE | NATURE OF AMENDMENTS

DATE . | ISSUE | NATURE OF AMENDMENTS |BC)

ORN | 485 3MM328-002-0211C (2=

W |8 | | USED ON _

ciD o OWITCH BOARD VOLT SHEET /1 SHEETS 2.
apep |« | AMMETER CERTIFICATE yz oF 36

_ CONTROLLERATE OF QUALITY ASSURANCE ( ICV )




The voltammeter is

with the existing specifications, checked , accepted by

4. ACCEPTANCE STATEMENT

QID and found fit for use.

1. Certificate size 107 x 140 mm, ..

.2, Writinr paper whits No, 1

Uate of manufacture

manufactured in accordance

Representative of QID

!

DCTY NO | 1SSUE “ATURE OF AMENDMENTS |DGUL™®| ISSUE | NATURE OF -AME’NDﬂEN;S
N ' DATE:- 23-7-97.

:S: ﬁ BHMZZ‘B-OOZ-QZ nc USED ON

CHD | SvATCH BOARD VOLTMETER | SHEET 7 | SHEETS%

APPD CERUNFIGATE 142, OF 136

TONTROLLERATE OF QUALITY ASSURANCE ( IV




| DESIGNAIIN

LTRSS

| ORM. 3060181

BN Iy T R e oy

j %

L,«LS(,RIPJ JUF

T R R TR T LIV T TR

) OUT LINE DRG

frv%s-oq-‘z?ﬂga

%PE@?{CA’F@E@M

SN . 228 . C0O20NCCERTIFI CATE

o0, 552, 00804

" L “’<Lm UNH

SCHEMATC C!RCUIT

A L T R T A B ST e S A R

o
i ﬂ

L f\R\V\(

) DiagrAM
ASS Y LJNr TS -
300,528 002200 MOVING COlL B
VOLTKIETER.
51, 970.006 CF | LiMTER 30,328 0625
| S0 .024. 03UE || BASE BHIM-EZ‘B.&DQQBTB | B
Sl O04 . DOME Housing TN 328 0026 -9
5nm. 520 132.¢E | COIL ZHM . B2 0020E-9
ET1M.705.010- 0 | I ZCHANISH 1. B28.0020b~ 5

50m. 557, O’JOCE'

COITACT PLATE

5NM.074, 032 CB-1

15nM.557.001c6

CONTACT PLATE

5000 02.4..03228-1

SHML 55T, O_D’ZFT

CONTACT PLATE

S50M. 024 039¢F-1

SOX.024.192+ 0

Bac=

Sk . 024, .032.05-1

50 004, 00518 HOLS NG Sr.O0Y D04 B
50#0.225.0020 ) R S0M. 004 . 005eh -
5nM.235.004.-0 ROD SN 235 oD2eb- |
5. 23500507 0D '5nm‘235.ooig—a5—1'
SnM.732. 04566, FRawe 5. 520 132.¢F
SN . £10.000 0leh PerraneNT MAGNET | &0 700010 E -]
50M. 147007 -0 | CASING E5p, 700 DO -1
STIM . 147.006 « 0 | CAsiNg | SEMCI4T. 00TeB- R B
E‘PPROVED b 3rM. 328.002.0N 59
CHECKED e -

A | MovING coi S
CONTROLLERATE OF| v TMETER. Ba-b4o |- | —L
QUALY] Y ASSURANCE SHT L SHTS &

Q(’“\j‘b | oF 136




T P TE I T

S 114 . 000 -

i DESIGNATION DESCRIPT .Ut\l PARLN[ UNTT T KLMARV\%
}W;,nm ,(1_47 oggcg _., ;AS:N.,Q,,, - ) 5nm ul;r améc}rTw 11111
S, 443 .DDT.__...O MOVABI_E ELEMCN 1 _STWI A4T7.007eb-1 )
St 5Z8.000(1~]0 | FRaAXE 5rie . 443 .001¢6-) B
SO 441 000 O POINTER S50 . 443.001¢b-]
SN 441 .021-0 | POINTER - S04 4d 1. 000k
snv. 211.001cb | BUSH B 50, i1, OOGCE-T N
Snm.ié&_:ODOCB—:“ Rgg-,-' ) %HM 14,”7‘064':&5
SIHM- S551.002-0c8 | CONTACT S5NM.024 19254

SPRING HOLDER

50rM . A4 1. OD0LE -1

COMPONENTS

BN ZES5 . 0% -0

TCREW

20,328, 0072CB-9

I . B70. O4 6

CEALING RING

30M.328.002¢5-9

BN 44018 -0

DAL

3NM.328.062£6-9

BT, S04, 33

SCREW ™MZE 10

M. I2Y-002¢F-9

enM . 906.027-0

SCREW

3 NM. 325 .002¢E -9

SN 100012

HOLPER

SM.270-006Cb

BNIM. 557. 14

CONTACT PLATE

SrnM.557.000CE

SMM. 550.0060

CONTACT

S0 557. 000405

Snta. 557 00 ¢E

{n M. 557.01%

CONTACT PLATE

S, 557. oD1CE

SN . 5560.001 CONTACT ENY.S57.002.¢F
MM 557. 09 CONTACT PLATE _Snm G557, 002.¢5
0N . 285 . 005 -1 FLAT SPRING M. 024.032¢F5-)

| £, 285-005 -5

FLAT SPR\NC

f | APPROVED

<t 00240533 C6 -1

CHECKED

3”1‘“’1 Z28.002 ¢cn

LY

o e

{cvy

C ONTROLLERA'I E DF
QUALITY ASSURANCE

| MQV!M G COiL
VOLT ETER

BA -4l

S
|

SHT Z SHIS &

2 6F 136




| BESIGNATION

L TR AR Tl RAL VAL

‘ @FIM 2.15. 013 z

———— e

‘“LéUQ'P[ ION

SyTEETLTT

! HREADED RusSH

""'PA&[N r UNl r

R ML PR

¢ LAV L R e

Snm ca:l.a, 192c5 k

Ta L

Bk 21s. o___fz,—

EREAJDED BUSH

SO0 L. 192c5 -l

SN . 770.008

SN S5 0O E-] | CONTACT St . 581 Qozcg n
Erim. 1S0. O PLaT= som. 024 OZ2 B~
B 760 O - 1 | TNSOLATING GASKET | STV 0Ly 5325~

INSULATING, SLEEVE

5. 024 03205

Brm . 4y 003
BUK R . OO

ISPRING HOLDER

SN WA 0O CE

COUNTER WEIGHT NIB

S NM4.000cE

LUK . 22185 . DD —1

THREADED RUSH

S 024 492cB-1

30 . 00 DI~ |

BODY

StM. Ob4y.. DOSeH-|

QO . 4D2 DO @LASS St . 004, DOSeE - |
BriM. 217.000~1 | RING SITH.004 005k |
BIOM - 370.003-& | WASHER STl D04 .DDSCh-|
B, 233 o02-1 | ECCENTRIC S0OM 00k .0O5¢ 5|
. D51 . 00D -2. LOck WASHER STM. D04 .005CE -
B[O S4.e.003 NOT-MS SOM. OO04 . O0GCE -|
BN 3700037 | WASHER ) Srir. Q04 .Obhcb~]
_ B0M. 17400 RoD SN .235. 0635
BN, 322 .00 Rop snM. 135.004&5-;"
| S0OM, 371027 EASKET SHM 235 .0 526
et 211.001-1 | BUSH|NG | SnM.2z5 0020k |
B 0r.235. 000 | Rop S . 23506205
B M. SRE.022-0] CONDUCTOR SNM.732 O42<b | NA
I E . O1.20.184 MAGNET STM . &E10.000cE-] o

BOM . &E20.000

PERMANENT MAGNET

SV . G0 - DDOe -

B - 634, Sey2

CoRE

SOm . 147. OoSCE

_BOM.572.000 Lug SAM 147 006;51
T APPROVED gg&» R - - R
LCHEEKED oo | SriM. 328 Oozcm
CONTROLLERATE OF i OVIN G cole it |
QUALITY ASSURANCE [VOETMETER, BALDG =~ —
(}m;‘a 3 oF 12e

k3




ol

] 'Dtﬂoiul\;mlul\ b[bmlﬂ! tuu m ENT UNIT u\. A\ vm
.1 &, 91{-{3,@3&—-; N __ B Srira 147.oc>mé:cgql T
UM 00Oy | clOLDER |smi100coles—y | ]
SN 114 G0z | SPRNG HOLDER |SmM topcoicsot |
€N 959.000 | WASUER i;wykﬁzh&ﬁ— o
Srrd i?lff;«';.ooohl NLT 1 enrt a7 &O6eh-1 ] .
BN 952000} |SPRING WASHER | S, 147 506eB-| | |
o 2%4tvb—lp.~bég§jgﬁ | SOML147.006¢ B! o
JEnx SER.o0 ) LEAD 1 STML L T.00Tc B
- enr. OBO.DOG | FRAMES ?5!’11*1-528‘.()@16_‘._5~l-
8O- 540 0071 | KoD lanmgh) Gl _ ]
BT 441,001 | FOINTER 5ma - 441. D21eB -
Erta. 211,002 -4 1 BOSWH SUY. 211 . oblcE-
@UM i C)G?-—-’ Z B BLOSH ‘?T}V\ 2] [_DO 65.__[ T
___;zgm 200 .G0) (‘(wQNT%QmL GHT| s 147007 B~ |
w1 £L9qtj_ CLAMP N TO0 DI
2nm. ij LOBO | SCREwW SHM 242 DO -
_____ M. 540. 025 Fin 1 5MM S51. o250 -
] S CAMDAED T1eME
_ SC_,P\CW M 5. éi;c]Jx 4| =0 .32@,@@2@5—5 _:; _
B2 .0, N
RO 17473 %o
5 : WASHER. 3.22.630 | BT, 328 00205-9
QOST 104,50-78 .
o IWASHER 2 22 0570 | BAM.BLE. CL?LLE;HOJ
i o - (HDS F [(’“4 58 “19 B - |

" APPROVED |

({/Qy/

LwﬁtCK:r

1—-‘ 33. rﬂﬁ‘}l&c“j’__

CONTROLLERATE OF
QUALITY ASSURANCE

q}mu

L -

ST, 32% OQZCFI

MOVING COIL

\/OLT METER

BA- 4O

*LﬂWL

j;J .

SIT 2 cms &

4 OF 136

—w3

A i -



e
I
"

y

o T T AN T S LA LS T

LSO

B 322 . 0OD2CED

el L S

LR TR, TERE T

. e F . I —
_____ GOST. 17473 —%‘@_“ B _ __
WIRE HR-0,21500| S5nM 024 .052ch B
L GOLET 17515-72
- SCREW A1 M2.6q9x | STM.O24 .O%2ck
] 1230 086 N |
GOST 17473 -2.0 ]
PHENOLIC PLASTIC 501021925 |
O3 -0z
SGOST S¢88~79
WIRE WINDING S50 S2.0. 13208
(IR MM~—20,
QOST RS0 -RY
PRENOLIC PLASTIC | SOM 7B 0482 cp
J10-34.2- 62 i
1 S0s7 s689-79
SCREW Af MZ . &ax |L£ 0. 700010k
S.32.. 638 )
i KOST 174713 -S4y

ALOMINIUN ALLDY

SIIM 147 005 ¢k

Ax,2 , GOST 2685-75

REST Meym 1.5x5.45

SN . 262 .oo6ch

QOST BROQ —7%

SPRAL SPRING

ST . 442 ODles

Ay x28c

GOST 9233 -79

TAPPROVED

]

CHECKED

By

BTN 329,002

=

CONTROLLERATE OF

QUALITY ASSURANCE
(i C"?;} '

e —

HMoviNG cor

VOLTMETER

=2a-440

L

SHT 5 SHIS &

I

S oF \3¢




R L T i S RIS T T S A e DT D T L T

”’BESE’“F&\F{_T{ON

.. I p P S
L. w CYPEN TS

PARENT UNIT ~

P L b A Nagls R LTS e BRI T AW N 7 R TR R

REMARKS ]

SPIRAL 'S‘J?éiz;le, STIM. A,,AétODlCE
Ay x 22817

GOST 9283 <79

CIEGARETTE PAPER] STM.S28.000G-F
SKL.B

QOST 347975

PiveT R o.5X3xX0.

S5m. 211 .0olcB-

OS5

G st B9IB 74

PHENOL ¢ PLASTIC

SﬂM_ 2235.005¢cE

O . D\G-02

QOST SERD =19

APPROVED | &8>

(HECKED | Sewmy

CONTROLLERATE OF| VOL TMETER [
BA-440 SHT & SHTS &

3MM.Z28.002.Cr

MoOvVING ot

’»

QUALITY ASSURANCE
devy

6 oF (36




~ — .
Ordnance Factory NUMBER.T3.4..5 «ok¢ nkgqsz.hﬂ
Project - e
E Hyderabad. - : CHEET. . 2. gé}
t 3 :

P

e iy

current strength and voltagef
'temperature interval from minus

Ihe questlon of supplylng the devices to a country

used,
" device, range of the instrument and d951gnatlon of +he
- Technical Speciflcations. mel gy

-Example. Ammeter' A=140, J0A TY 25-04,023-78 E,

’

The present technical:épecifications'refer'tdlf;“'fi'
ammeter A-040. voltmeter B-040O (herein after ref@hred
to as devices) intented“regpmctlvely Lor nnasurjng cu. .
in d.c -cxrcutb at a: '

50 to plus SODC and !
relative humidity upto 80%, manufactured for: opevdtlon 3%%

in the country and for supply for export. S

PR

The devices are suitable for export supply in
compliance with the patent log in countries with

moderate climate, *,_gL .

1""'-1- .

Desmgnailon of the devluec while ordﬂrlng Lhemland in
documentatlon of “other products, in which they carni: bem

should have: description and d951gnatnon of the

Voltammeter BA-240,60A 30 B TY 25~04,023-78 E .
voltameeter B4 « 240 , 604 30 B TY 25~04,023-78 E,

TEGHNICAL REGUIREMINTS

The devices should be in compliance with the requices~
ments of the Technical Specifications and the set of
720.024, M, 24,028,
approved in the set order,

documents as per g M,
3 114,328,002

Contd,..3/- | "=
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12.Checking of the
eflfect of ferro=~
magnetic poanel
and & similor
device placed
near Ly.

1%,Checking ol the
dam plng perloed.

14 .Checlking of 1
stability to *
cverload ]

16.Checking of the
cyclic effect
of temperature

17.Checking of cold
resistance

18.Checking of

.. | . resistance to the |
f. . effect of.

frost
ﬂﬁd;dew.gglﬁ.' :

W B

Ghiooking of

20,.Checking of ~
molsature
resistance

21 Checking of the
operation at
reduced _
atmospheric
pressure

22.Checking of the
vibration
resistance

23,Checking of
vibration
strength.

24,Checling of
impact -
resistance
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1.2.18

3.2

.23
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Ordnance  Faclory
Project

Hyderabad. T imay SHEET.i2T... OF . ..

NUMBER...IY 2850402 5 9 - &

) : . - . . = ..__ . ‘. - . . q
L C . \ ? : , ; . : e
: The devices are checked in a set with calibrated wires. A

seperately from the shunts,

'_‘..'
i

. 3.6 ' Hysteretic error ( item 4.; 2) should be determined as""
S the difference of actual Vﬂluﬂﬁ of the measurable ., Wi
quantity at one and the same readings of the devmce o
under test by observing conditions of item 3.5. ‘tw<yﬂ'Q-{;-

Hysteretic error is determined when the indicator iq%f;a:ﬁi
smoothly brought to the digital scale mark of ‘the‘_Ft “

indicator, &t first when decreasing thae me&surable
; " o quantity at unchanpable current direction qnd w*thout
R -'vzbratlon of the dev1ce. S q}ﬁf“"

A I ~ ensure the malntanance of OpEPlOdlC motlon of. hé HSE

The rate oﬁ chqnpé of Lhe measuarable quantJty c'hcaulci e;
. . .~ ensure the maintenunce of a periodic: motlon of Lhe' i
' 1nalcator during the test, ' 2

2.8 | Incl:watlon eftect ( item 1.7.4) should he determlned
Ciroeraention of hydteretic error and all efFecbs,
bul  for the one being all eflects, determined,

Checking is done when connecting the device into the

: dork operatimy circuit on snecial installatinn,

h enabling to inGlive it in ouy direction by 45° from
the operating position ( item 1,2.2) on any zcale mark,

The intensity of Juminous substance glow { item 1.5.27)

L
»
0

is checked visnally during illumination with uliraviolet

rays or uSEﬁﬂEQEESﬁ% lamn of 100 %W froum a  distance of -

0.5 m, In this c»se, the devices should be in a dark

room for euch & period'until the observer, adapted to

the dorkness i'fore hid, does not notice its Zloving, .
| Contd, 22/
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i?'r _ The dJal—PlatGh of the test device and the device under” .
} : test are simultaneously illuninated for 10 min, The . ﬁ;
: afterglow brighiness % and 15 min after stonning excitatign,;
should not be less than<}@Qi.of the brightness of the

}J I test speeimen,

P _ , : o
i The test specimen is approved by the customer!s represent:
i and chief enpincer ol the menufacturing lactory snd

it is o ried twice a year,

: 3.10 Electrical insulation resistance (v item 1.%.%9a) is
e ' checked with the help of a megohmmeter with roted

e - - voltage of 500 by applying the voltage between. ou:zent
[ carrying pdrta, connected toreuher, and the body
with-an error not exceeding + 20% ui

Reading as per the megohmmeter is taken 1 min,, after

applying volLdge to Lne*dev1ce under test.__WQn.'

B2 ‘;7“3,11-_1;_'Electrlcal strength of ingulation of the dQV1ce { Jtem oy
L*JL“ e "1.3.10) and plug should be checked on special AR
C S installatlona with'a power of 0.5 kw, .
P e .
Test voltage should be applied between all the
" current carrying parts connected toggther and the
body of the device, - | '

Test should be started at voltare near zero, then T
it is to Le gradually increased upto 500 V. i

1min after the effect of moximm test voltnpe, the
latter is slowly reduced and Lhn supply llnL is
sw1tchpd off.

; o The device is considered to hove passed the leat £
if during the test there are not breakdown or -
L sparkover, .
: 3.12 The eflects of external mormetic field, ferro
Ty magnetic porel and near-by ploeed simglar deviee
( item 1.%.6 to 1.3.7) Bhould he ch?rkud with

exception of H“ftﬂrotjn-erwor and e hURI L "
i 1d Bl cfin‘mJ Godits 21/~ =

UL L0 e s R T AT Ga el ZQ'ls“




Ordnance  Facrory ' o . ]
Project NUMBER..‘W J_a.o,ift..‘c!ﬁ-'ité &
Hyderabad. Toidan SHEET. .23 OF .3

T

celes s ot
i ein D

3.13.

.15

WH

iy

“one of which is near the geomztric centre and the

»

but for the one being checked, hy observing the Cond]tlﬂﬂ‘{

of item 3.5.

The devices should be chegged on two scale marks,

other near the full scale value mark,

For devices with double sided scale, all the eifects are
te be checked near the full value morks of the right and
left pnrt of the scale,

The effect of external mugnetic figkd ( item 1.3%.6)
is checked when the device under test is placed in the =
centre ‘of the coil creating unfirom mopsnetic field,
After sw;tchlﬁaon the device being tested and tes
Spe01men into the circuit of Puwxent source 1t 19

necessa to take readlnﬁs of the devlce before and deor (i
q‘?\ﬁtg‘%\\‘\g s

the coils with direct current cres: tlng a
field of intensity of 400 A/m, and by’ turnlng the:3  .
device - and coil, maximum effect of external magﬁetlc
field is to be £found , Test is carrLEd out by” B
observing the Condltlons of item 3,12 e -

The effect of fepromagnetic panel § item T.3.7)-iéﬁ W
determined as the différence of the readings of the
devices under te t on non-ferrormagnetic panel -and on
ferromagnetic panel, Test is carried out by observing
theiconditjons of'item A, 12,

The effect of the near by rnloend devices ( item 1.3.7)
is checked al any mutual arrnnrement'of the devices,

but on condition that both the devices =re in the one n

plane and in an operalinz rosition., The device,
affecting the device under test, should be under ratad,
load.m Test is carried out by aobserving the conditions
of item 3.12. \ o

Time of damgening { item 1.%.8) is checked: for devices

with alh e sido@ scale- while switching on the ' .

mowvurowan gu nleu, encbling the indicalor d@”lectjon

.
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: A g Lith the use of nitrocellulese glue AK - 20
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< | : 5. To be soldered as per TY on M. 550,001 |
> | 3. One lead of resistor 9 should be soldered to plate 1,
" and the other to- the rod with designation. V" =
g | - 4. The -centacts ofrplates 2 and 3 should get openad ;
TOBE SOLDERED | LN at a”1ead -applied to the endvof plate 3 of nct more ‘
As,gii;wmzz ‘ ‘, than 200 gf-cm. - In this. case there should be no g
jﬂ§;§% | ) . sigyltaneous closing of comtacts of plates 1,2 and 3
B 5. At-the moment-of circuit breaking of ammeter the
b clearance Between the contacts-of plates 1 and 3 ]
| should not be less than 0,5 am. Foir obtaining this
+ , clearance,in case of need,bending of contact plate 1
L - . is allowed. . |
-7 H/)\ 6. The tightness-of stack is tn be ensured by‘placing
2 of required number of insulating gaskele \2.
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Magnetic parémetors of magnet should be minimums;
a) Conventional residual induction B! -0,% TA1;

Draft should not exceed 1°30%:

*Dimensicens to be ensured by tool,

Flat on surfrce A is allowed,

Surface £ shounld be free from:

a) Chippings of shorp edges of more than 1,0mm deep and
more than 3mm long, and tetal length of not more 10mm,

b) Non-metallic inclusions
gmm° an each surfaceq 5

3 L '
¢) NMon ground surfaces of teolal area evceoad’a EBmm‘i git each of L
+ M g

the zurfsces £ .

3

and cavities of teotal area exceeding

Zemaining surfaces of the magnet shouid be nperfcrms ‘

a) under fillinc, enans, crack:

b) non-metaliinc inslusions and cavitia:s total ares exceeding
13Omm2. | 1

c) Mechanical damages of hLotal area ?Ommzf :

Presence of waviness on unmichined surface of magnet 73 .ant ;

L3
a reson for reiection,

Container is te be meaTked witl, 2avtion s_‘i_r___:.r_s lears ffag'glf*f*!"
: A

"Weep dry!"

%

sgiE ey (£ |
sons s (B33
LS

ARl -ALLOY FONUZ GOST-[7809-7Z

ML SHARP EDGES & CORMERS TO BE RCUNDEDOF

BRG NOT TO BE SCALED

ALL THREADS TO CONFORM TOQ
SPECIFICATION

STAMP OR ETCH, PART. RO.

MANUFACTURERS NAME 3 YEAR
OF MFR,

scate 207
paTe - 23-7-97

TOLERANCE ON DIMENSIONS UNLE
-5S OTHERWISE SPECIFIED

USED ON:-SITM &10-000-01CE

(DRN. ABB. wT :- (Kg)
(0. 444, 0.070 Kg.

A oK G 012 0194

PERMANENT MAGNET CAST

g 19 2

, CONTROLLERATE OF QUALITY ASSURANCE
UNFANTRY CCMBAT VEHICLES)

137 {126
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Acceptahility of manufacturer's drawingg for full-scale 1
. production is qulfirmed_"k;(eﬁlrl_y_ by the manufacturer, N
b ’ As per the appearance, the devices should be in _
compliance with the specimen approved by the customer's ;
-representative, ehiefl engineer and the TIil) head of the
manufacturtng factory, _ | ,if
T e o
Specimens should;beLapproved when:re-drawing up the
Technical Specifications,
. S - One set of specimens is with the customer's represent:aj:ivf
" and another with the TID of the manufacturing facboyy.
o :1.2L-;'_Bgsicfparameters and dimensions, 3jﬁ;3};.;;hﬁﬁ
_‘,g3ﬁ.2;ﬁ?f,Raﬂges”bf measureﬁgnt,iﬁalue of;diyisién and-mé#hbé
?ﬁ;ﬁfS . conrecting the devices should corresppnd_tq'thdgé*
o - specified in table - 1. B L
| - e maple a'q
'Tg}i);e Designation| Ranges of t Value of o I\Ie‘t:hod-":"ﬁ{:_-"-?:I."i“-;'
: ‘device of the .| measurement sga@e_ . of ol T
. _-device, | d&V151on - connecting,  #
A-OLO . A=140  1D-0-30 A .| 2 A With shunt.Ma=140
‘ A=OLO  A-2ULO 20-0-60 A 54 " .| With shunt,WA~240 ..
- A-OLO  A=3LO 40-0-120 A | 10 A | Vith shunt,Ula-340
B-04O - B-140 0-30 ¥ 2% .| Directly o
BA-040 BA-140 10-0-30 4 - With shunt, WA=140 "
h _ ‘ 0-30 B oW \ Directly N
. | BA~O40 BA-240 . {20~0-60 A 5 A CWith shunt LA-200 :
- o-30 N {2,8¥ Directly =
| BA-0LO  BA=340 4O=0-120 A 10 1 With shunt WA=340
| . 0-%0 § 2,85 N[ - Directly
.| BA-Q4O DBA-18BO GO~0~180 Az 15 A Vith shunt LA-~180,
: . ' 0=-30 % 2,5 Y Lirectly
o] BA-O4O BA-4LO v [100-0-300A 20 A With shunt. Waebbo
' o 0-30 X 2l Diroctly o
BA-0LO  BA-540 . 100-0-500A 50 1 With shunt Uli=5407
0=-30N oy - i J'J‘,ijl'e(;'tly

Q oF 134
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1.3.6

1e3.8

' 1.339

‘devices on ferromagnetlc panel of a thickness of

a) 20 Megohm at a temperature of 2b-i 59C and relative

ST AR

? Sy
Limit of perumissible complementary error ( veriation.

in readings) caused by chonge in ambient temperature {1

from { 20 + 5)00 ( or from those defined on the
device) to any temperiire Lrom minus 50 to plus
50°C per every 10%¢ of LempozaLuI change  should be
equal to: , ' R
+ 0.7% for voltmeters and voltmeter circuiis of
the voltameeters:
+ 1.0% for ammeters;
+ 1,5% for ammeters circuits of the voltmmeters.

o , | _
Limltlpermlssible complementary error of the dev1ces
(variation in readings) casued by the effect of - _“@ﬁ”

'1n readings) of deV1ces due to lnstallation of

( 34 0,5) mm ‘or ‘due’ to near-by located similar f}?ﬁb_

device which wats earlier at a distance of not less
than 1 m. should be gqual to + 1 %

Time of dampening of the devices should not exceed 3

Electrical insulation resistance of diectrical of eiw
circuits of device and a plug ( each one seperately)
relative to the body should not be less than:

humidity from 30 to 80%; "
b) 5 Hegohm - at a temperature of 50°C

i

c) 1 Megohm at a relative humldlby of 95 + 3% and -
temperature of 20 to 35°C ( as for tropical
version: - at a temperature of 4O r 2 2°C - for

prolonged condition and at 55 2 2% « at for
accelerated ~ondition).
| - 1 OF 15Y.
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1.3.3

T.3.4

‘devices should be equal to + 2%: of the full value of
~the measurement range~ for device with zero mark on the.,.
_b:;edge of the m?asurement range; of the sum of obsolute
'7 fu1l valuesuﬁf the m mﬂgsurement range- for deV1ces W1

‘Error of the voltammeters when they operate as

Project
Hyderabad | . SHEET.. b ... “?4F
. _
T3 _
¢ w51
1.2.2  Vertical position of -the dial plate is the normal
position of the devices,
1e2.5 Overall dimensions shoW¥d-riot exceed @
ammeters and voltmetersz- ¢ 60x79.5 mm:
Voltammeters ~ @ 60x93%.5 mm
overall dimensions are given irn appendix-2
1.2,4 Mass should not exceed 400 g.
163 Characteristics.
1.3.% Limit of permissible basic error % of the range of’the

th
Zero mark within the measurement . range. ¥

I-v'. - Il

voltmeters is determined SLmilarly as for devices
with zero mark Within the measurement range,.

Limit of permissible hysteretic error of thc dev;ces
should be equal to a double value of perm1551ble iJw

basic error limit, . f;y
N * . : 'p l‘“? ‘L\

Residual displacement of tlie ﬁnvide's indicator from
the fzero mark (non—return O ihe 1ndlcator Lo the

zero mark) should be pqual to. the llmlt oi nerm;sJLblp
basic error., . {ﬁﬂyh: Iﬁmf o

i k . . e
'.:“» . “-‘ o & - H\

Limit of vermissible compﬁﬁegiﬂry error ( variostiou
in readings) of the dPV?LéS, ceugsed by their ﬂOSitiOﬂ.
change ( 1nd1¢n“Llon) from the normal pesition in any
direction by Q% siould be equal to 0.5 mm (1, 3%%)

Contd,...,5/-
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1,3.10 Electricai insulation: between all ﬂ%ﬁ insulated
elactrical circuits and the body of Uile levice f
. and the plug { each one seperately) sbould withstand
for a minute, the ef et of a.e test voltage _
e b of S0 Hz, effective value of which is equal to o
500 V. | | |

13431 | Ammeters. and apmeter circuits of the vollmmeters g
should B é%?}es of short-term over loads without S
damages in the followins sequence: Current impacts, |-

o exceeding, 2.5 times the rated one with duration g

, };E;'ﬂ - upte 3 ms in every 3 min for an hourj ten impocts :

'ﬁf_f  L SR _ by rated current of reverse polarity, with a duration

‘ | upto 1 mirn. . Intervals between the impacts should

~_ not be less than 1 min.

L4
' ,If' ‘e L . - N . .
) o - f

BTLE S . -Voltmeters and voltmeter circuits of the voltammeterd . %
54::‘ 3 ‘ f'7' '~ should withstand vithout damages the following

L “  overloads: Impacts by voltage pUlﬁe of 70 V,

‘with a duration upto 3 ms, after_éﬁﬁfyyﬁ min-forlg
an hour; PR : }Eﬁ&‘i ¥ o

. . | - E
'Ten . connections under reverse polarity voltage of

30 V, with a duration upto 1 min, Intervals -;Q
between the impucts should not be less than 1 min

The devices nre considered to have-passed the
test: 4if displacements of the indicator from the
mechanical zerc mark is nol exceed 0.4 Il

1f afer cocling andseltting the indi:ator an the
ke ' mechanical zero mark, the devices comnly with the
' requirdments of items 1.3.1, 1.73.4, %

lests of the devices are carried out without

_shunts.

Contd...7/-
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1.5:.12 The devices should be resistant to threc successive
cyclic effects ( minué EOOC lor 4 hours and nloa
65°C for 4 hours) ‘ t
——
1.3.14 The devices should be cold resistant to -
temperature of mins 50°  + 3% .
1.5,15 "he devices should be service able in conditions
of poscible formation of frost and dewv.,
1.3.16 The devices should be heal resistant to a !
temperature of 50 ¢ 5°c
1.3.17 The devices should be moisture resistant to a .
relative humidity upto 08% 4t a temperature upto
35%¢c. r : |
142,18 " The devices should be serviceable end-preserve it s

' air_pressure dowvn to 61,2 kPa ( 450 mm Hg) - .

ambient air pressure down to 22.6 kpa ( 170 mm Hg}s

parameters duting the effect of reduced ambient

and also after the effect, of reduced

Contil, . .0/~
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b 1.3.20 . The devices should: be wvibralion resistant to the k

effect of vibration loadm in compliance with the norms

indicated ‘wn Yable 3 .

; _"R‘,_h; Table- 3,,;
' " Sub~ranges of freque- Amnlitude volue “
’ ncies Hz scceleration, g blunlncomnnﬁ i RS
: : : s
_ From 10 to 20 1.0-2,0 2,0 '
j Above 20 to 30 2,0=4,0 1,2 '£
; Above 30 to 4C ., 4,0
i Atove 4O to 50 4,0-6,0 0,6
5 Above 50 to 60 : - “}aﬁ
] AbQVE 60 to 80 - 6,0 .| Corresponds to the ji
~ Above 80 to 100 . L .| acceleration, oo i
ﬁr?Above 1000 to 120 '5?" s A - S f@%ﬁ
. s . . I
_ . i |
Remark* Checking is done ﬁy one of the methoda
_acaeleration or displacement.

~In this casé one-sided deflection of the indiCato

should not exceeq- 1, 5. mm, an?ﬁscillationn + 14 5 mm.
along scale arc, .

D S
L

;-. .'3 1.3.27.- The devices should be vibration stronﬂ during the- effect
_ of wvibration load In compliance with the normqs g’
'indicated in table 4 :

oz

LI

_ TABLE -4 :
Amplitude value. Duration of the teats, h S
Frequency, : : : o
Acceleration, [Pisplace- . . ‘
Hz g ment, mm Periodical | Type 3
A 10 1,0 2,0 3,0 6,0
-~ 20 2,0 1,0 9,0 18,0
' 30 3,0 0,8 6,0 12,0
40 0,6 1135 q1@
50 0,4 ;
60 0,3 ¥
80 ~ = =
! 100 4,0 . ICorresponds | 1,5 _J,Q
120 to the
- acce..eration

Contd,.,9/-
by oF13¢
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Remark: Checking is done by pne of the method:: |
E hs per accelration or dibplicement .
- After tezting the devices, the basic error should be
in compliance with the requirements of item .
1.3.4  and the eff{ect BT dnclinotion should not

0 - exceed + 0.75 mm,

L' -

) ~

; 1.3.22 Devices should be impacl resistant during the

: ¢ : effect of imprct loads with an acceleration of 15 g/@ 1

at plilse duration of 10 to 15 ms and impact - K
‘frequency of not more than &0 per minute, a

tLoa
&5

‘Number of impacts_ip each of the three mutually , _ <
perpendicular plaﬁéb are not less than 20 :

”g§q££hi§:Case one sided deflectibn of the indicator

Iighpul&'not exceed 2,§%mm and oscillation ”ii 2!5:mm'”; __£'
. -'_alorig “the scale eirc.' - ,. ! -:. t t- SRR I . ..;_ . ]

'f;?herdevices should withstaﬁd'20005imﬁéc£5fét_gn_
~acceleration of 15 g and pulse duration of 10 to
with a frequency upto 100 impacts per"minute.? ﬂ3

.ﬁ;f'f_ T After testing the devices, the basic error should
' meet the requirements of item 1.,3.71 and the oL
‘ineclination effect should not exceed + 0.75 mm_.' '

1.3.24  The devices should not have design elements and
assembly units with resonabce frequency upto Lo Hz

- as per thie neorms in table 5

- Teble- 5

IFrequency, - Amlitude value
Hz, Auceleration g, Displaceront, mm

From b to 10 G,05~0,30

Above 10 to 20 Q, 30-1,00 0,5=0,58
Above 20 to 25 q,00-2,00

Above 25 to 40 2,0 043

. Contd... 10/~
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should be caliby-trd, of The rated

2

and shunt

secltion of 0G.75 mun
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Project f
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Remark: Checking i& done by one of the methods:
as per accelration or displacement,
1.3,25 The devices should be dust proof from all wides,
_ L
143,26 The devices should be splash=proof from the glass side i
1.3.27 Marks, dialplatg,figures indicator which are coated 5;
with luminous substance of lenperary octicn shoulq, f
be legible at a distance of 0,6 mm 1t &n F
illuminance of 60 to 70 1x at day finee and 5 to T1x 1;{
at night or when eixposed in the dark with ki
ultrgviolet reys, _ﬁﬁ:_;% A
i : : . . e
The composition of the luminous substance sz,l‘u:n.llclr"l?'-"rr
ensure durabzllty of the c01ted 51gns, and there“
“Ag per the customerg request the dEV1GeS can- haVaﬁﬁhe»
folloving design: IR 15N &
Background of the dail plate~ luminous substance '
, " of temperary action, pointer, figures, marks, sign
“ and inscriptiond on the dialplate are of blacklpolfgf;
1.3.29 ‘Zero adjuster should move the indicator to each’
' -side from the mechanical zero mark by a value of not '
‘less than 1.2 mm ;
In this caose a ratio of indicator displscements in
each side from the zero mark should not exceed 2t
1.3.30 The chanpe-over switch of the voltammeter should work
*without Jamming., The ammeter c¢ircuit should not open
vhen static lood 1s lessz than 200 g. durins wihich I
there should not be simulsancous closinsg of the
ammeter and voltmeter circuits oi the device,
1.2.3% Wires conneclting the device with the eleciric circuit
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Drdnance = Factory NUMBER.fy 250 003-788 |
Project : . .
Hyderabad. - | sweet.. A1 of L&}
; 1.3.32 Parts of the device aﬂthhg plug should not hoave traces ‘ ?
E of corrosion and peeling of coolings after all types of i:
tests, -%
! Set -
g Teba The delivery set should hnve: ~
| set I E
i Measuring instrument : 1 piece ';
Plug with wipes o 1 piece i
Fastening ring ' . 1 piece . v
Certificate ™ R 1 copy '

:_“_Ammetérs and veltammeters should come complete with
_;ﬁ'external shunts as pqu TY-25_04-235,75__ _

" ”Q;Jtha'manufacturer.g
'7'MPW&HV4 e

:compliance with the requirements of the presenL --gf“ﬁzﬁJ
N Technical SSpeciflcatlons, if thewhre no special "
& _{ - indications in the zakaz-~ nariad,
: 1 .5 ' Markini; i?:’

The devices should be marked as per the aﬁproved
drawings of the manufacturing factery.

7166 Packing
r . 1.6.1 The devices should be packed, and the package should
; be marked as per the drawings of the manuifacturing
: factory.

14643 Technical and shipping docum=nts for export should be

in the HRussian longuage ona { o.) in lhe lanpguare
specified in the zakaz- nariad. C;Phuhldﬁma cmde%)

Contd, .12/~

177 OF 136



‘ ”‘rdnagcé _ Fracrury NUMBER...1y .;l&.:ﬁr".:{z..:.ﬁ!?\z ¢ BEd
rojec -
Hyderabad. . | | SHEET..13.. OF Jlr .

(%275,

o N
2.5 The scope and sequence of &ll types of tesls are
specified in table ?6 . ,

| . : | Tabhle=-6 .
Items numbers Types of  tosts -
Technical y Tests ACCEeD- terio-
require= 't method®q -tance dic
ments .
| PR I 2 3 & 5 6
1. External™ - - N v
inspection

-,

Ty -

Jueacription of the
tests and checks

5
ik
Typoes

2. Checking of the
zero adjuster ,
operation 1.3.29 . 3.2 + + +

3. Checking of the
change-over
~ switch operation | 1.3.30

L]

. -

ol
+
N
-

L, Checkinp of basig
error S O I Py

rt
WLl
.
W e
+
+
+

5, Checking of r..|= ) o .
hysteretic error

-
[ 3
W
.
Mo
.
.
Ow
+
+
+

6.-Checking of
" residual di;—' | | _
" placement of the _
indicator from 1343 - 3.7 +
Zero mark.

T

7. Checking of the
. inclination , :
effect Tada bt 3.8 + “ + "+

8., Checking of the
glow intensity 1.3.27 . 3.8 +

v

9, Checking of the
electrical
insulation ,
resistance 1.3.9a 5.10 + ; + +

10.Checkinp of the
electrical
insulation

strength 1.3.710 3.1 & + +

ol

11.Checking of the
effect of |
external
mrgnectic field] 1.3.0 .12 -~ + +

5 P

1 dwbhecking oi—the

effect of ferp-

3

omagnetie—eromel : _
and. s simider | ’ { ' o ;

1§ OF 136
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2.3

2.4

-are checked for compliasnce with the requirements of ‘the
- Technical Specifications. In this case the limit of
. the basic - error, % of the range.and inclination

1 133y
4
2. ACCEPIAMNE RULES- -

Acceptance rules mnd tests of devices ore determined
in compliance with the weruirements ol the Technicnl
Specifications.

The followingr types of tests are carried out to check
if the devices nmeet the renwuirements of ihe present
Llechnical ®pecifications:

Acceptance testsy

Periodice tests;

Iype tests.

During the acceptance tests, the devicesfor exmoft

effect should not exceed 0.75 values specified in the

ARy Vs

it ST
e il G

present Technicél'Specifications. L e o m:
. -r..

During the acceptancetests, before paclking, all devicesﬁ '
Tor export should be ‘accepted by the TID representativel !

responsible for inspection and qu-lity of the export
product, and alsq.by the export committee, '
appointed by the order of the director of the
manufacturing factcry.

After the excort committee acceptes the devices, they
are presented for checking and acceptance by the
customer!s representative, '

Contd, .13/~
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R
I~

252Checking ol oL
impact steength { 1.3.23 o 3.25 - + ot

26.Checking for
the abesence of
resonance of

- the design _

elements 1e3.24 3.28 ~ - ok

27 .Checking of
dust-proof % o = +
capacity _ 1.3.23 - . ;

28.Checking of the ot B
splash proof _ : S i _— :
capacity . | 1.3.26 T 3,30 - T ;

29.Checking of the - Lo : o iﬁ;:~_ RN B

. oo resistance of 7 S BT A AT B
|l connecting wires| 1.3.31 3431 - LA L
P R | 30.Checking of 'the |. j IR =.5Q5§§§g  "
E B e IIIJESS :T!H :.'1 i - 1 . 2.&' : 1 3. 32 - + o ':{""T T
s o IR SRR (N 5 e —
i doaddy L ey p p o ' - N i R T
A " . [ ; ;‘N
E; 31.Checking for “ {. i *‘%
oy - durability . and *e :
L Siquality of A . SRR R _
P +*¥-"coating ‘and for |- ' S RO R -
i ',n_,{f compliance of - 1‘?‘32 {-:3f33 T i
i wf & the design - g i
N _=“u' ! ' i ;. -

::'.I. 'b ’ L | I ’ } - . s s
'igiﬁgmark: ' Theisign ﬂ+".means_§hat the test is to be carried Ouﬁ
% w0 The sign "-" means that the test is not carried outae it

Conﬂd.... 16/-
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i The acceptance tD“LS ore garried out by the TID of the

“of not less than 1C and not more than 100 sets in each

" The specified quantlty in individual cases can be

; representﬁtive.

should have the TID_stamp.;-... -

' in table 6 and item 2.3,
' considered not to have pasqed the tests and are

- 20% of the devices from a batch-are.éubjécted o test
“during acceptance of by the customer's representative

‘presented. ‘to_the TID, export committee. (in case of.
- export ver51on) and to the customﬂr 5 representatlve..

manufacturing factory while delivering the devices -
from production., 100% of all the de]lvered devices’
are subaected to these«tpats._

The devices sre submitted for acceptance in badlches

batch

s

changed on apreement w1th the customer s

'.f-

then those dévicés.&ré_

returned to the,shop’ for 1dont1fy1np the causes for
rejection and eliminatin it, then they are again

Re~test are carried out-in'full'scope of.thefaooeptancr
tests and their results are final, =

Periodice tests ore carried out by the TID ol the
manufacturing factory »long with cus tomhr‘”
r9presentat1ve twice a year to confirm if the
delivered devices mret the spreiried reguirements,
Their dates are determined by the schedule approved

by the cus bmer's representsative and lhe chief enginen:

of {the marutlecturing Loctery,

Colitliy .17/~
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- meet, the requirements of =ven one of the items,

‘representatlve on.the items of Lab19 6. non—compllance.

the head of the customer's representataon.

positive results of the re-tests are obtained.

2.9

‘Not less than three devices nre subjected to these

';DUfing the re-teats if, ihﬂ devices do not meet the %
'-:fequirements even on one of the. 1tams of table 6 b
~and 7, ‘then the . tc"s ~should be stopped. The . S
pOBSibllity of further production, acceptance and{iﬁ"wa_J

T 1m2% | SHEET.. 87, OF34r. .

Three devices from tﬁe‘pgoduced butch accepted by the
TID and the customur's réﬁresentative are snhjected“to

these ternts., | |
During the periodicel test, if the devices do not .

enumerated in Ynble 6 and 7, dhen accentance rmd
shipment of the devices are stopped until the
reasons oX the rejection ond def{fects in production
and process stock 2re elimin-ted,

After éliminating the detected deffects, re~tests are_
carried out an a double quantity of specimens in full
scope or, as per the agreement with the customer's

-

WL

carrying out periodic tests sre decided by the.

management of thr'mqnufacturlnw factory . together WlthJ

Acpept&ncé.and shipment of devices are resumed-if'

Type tests are carried out Ly the manulachurine
factory with the customers prepresentative
particiption in all ceses,‘when chnpes in  design,
materisl or manulacturing rrocess are introduced,
nffecting the metrolerical mmd tectinieal choractéeristict
or the serviceabity of the devices.

tests,
Luring the type tests, if the dévices do not meets the
requirements of esen one of the ilems
in table 6 and 7, then the teo* M

enumerated

topped and

chianges are notl introdueceda, S -2,'3“2*'(' /\

a
Lod
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2,10

.in design, m-terials snd rroduction process of the

‘determining basic error should be checked at least

‘set schedule of the checks,

Devices, monufacturad with repgard to chanres, are

subjected to disassembly.

On agreement with the -ewslomers representative, type
tests are permitted to be carried out as per those’
items of tabLle 6 and 7 on which the introduced changres

devices can effect,.

Test equipment used for te.tins the devices zhould
ensure conduct of these tegts 2s per the |

requirement of the Technicnl opecifications and should
have certificate of'the laboratory of standards with

the dates of their checks. Standand devices for

bnce &8 month'otherdeviCes andinstallations should
ve checked regularlysin complianCe sae with the

‘List of equipments, necessary for checking the .
devices are given in appendix~3 -

"

Contde..,19/=
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R TESTS METHOLS

h . - 4 ; .
3.1 Requirements as per items 1:7; 1.2.7; 1.2.33 1.4 to 1,¢
- of the present Technicil S pecifications should be

‘thecked by external insnection by comparing with te
the approved specimen and by m22ns of randon |
measurement of bagsic dime sions wiih the universal
measuring tool with an error of not more than i_O.1 mn .,

In this 6ase the followins are checked:
absence of deffects on the body andoother. parils

ﬁ deteriorating the external appearance; | ..

E absence of foreign partiéﬁles inside the device: .
e § . correctness bf marking and sealling; t,
é' D:j-: ffcomplian§@ _Ué%aiof;the basic overall dimensions with - ;ﬁ
: fcl | the drawing. ;'- ‘s _:i el . CoT g

'f'The given inespection is carried out after theﬁQ'
. ipreliminary five -minute vibration with'an.accelfation
of 0.3 to 1.0g.. R . .

During the vibrgtioﬁj the devices should be_placed‘with'?;j
the glass down wardd a ' T
It

1
..

3.2 'Operation of the“zeﬁExadjﬁster ( item 1.3.20) is

) :ft-wifh a screw driver. |

- O peration of the_chapge over switch { item 1,%.20) is
checked by pressing the butbon of the chanpe over
switch followed by relie:sinmg it.,

checked by rotating

W
.
W

; : Chanpre of positions of the button shéuld be smooth

without Jjumps and jamrinss .

The absence of simultaneous closing of ammeter and
© voltmeter circuits and also determination of load.
on damge change over switch when opening the ammeler

clrcuit ore chnecked simultaneously.

For this, the device 1s comnecled into the eleciric

o/
250134

circuits, andihe y.ointer is s>t on ﬁnzuﬂﬁiarv ascale
GOt :
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.
mark, Then the button is uresced,

Pressing force is checked by the dynaomomsicr or welsht
the cuanre over switch Ep,considered to be suit~ble
if- there are no simultané%ﬁs:feadings on the test
devices connected i Jjilferent circuits.

k_\f
-
oy

Checiiing of beosic error, hysteretie error, the
influence of varicus feetors, md also checking of the
devices nfter the test Lor overload are eorricd out

by comporing the readings of the devices, under Leost
with the resdings of the standard devices with accuracy

rating of not less than 0,5 . R

The maximum ( os per the absolute value) difference

between the readings of the device and the actual value i
of the measurable quantity, ieceived from, | LThe B
measurement reault at gradual increase and decrease of::£§
measurable - quaqtlty is the bgs;c error of the. dev1ce L'Lréﬁ
under test ( item 1, 3 1) : _ R :g

345 Whlle checking the basic error, hysneretmc error- and ]
non-return of the pointer to the mechanical zéro '
mark)the following conditions should be observed.

s L et WP A A

The devices are checked in an operating condition
(1tem .1, 2 2) differéng from the verticle by not more
than + '2%;. ‘the ambient témperature can differ from ﬁhﬂ'
sp901fled on the device by not more than + 5°c, 1If the '§
there is no lndlcatlon, the temperature should be 20°
20° + 5 °c :

Co S e e e L
. - [ R T
Pt Sl el e o e RS B F Wty 2

AtmoSphericlpressure 95 to 103 kpa (720 to 780 mm Hg):
relative humidity 30 to 80%; constant operatings _
vibration with an accelration of 0,1 to 0,7 g. and freqg- _
uency of 40 to 50 Hz or buzzing: -
Before taking the readings, the indic»tor of the device |
shou;d be adiusted on zero scale mark by zero adjustef;

IR

e S

_Contd;..21/~
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_ approximately on the'ge@mﬁtric centre ol 1he scalé;'  :&
- for devices with double-sided scale- while switching ;ﬁé
.. on the measurable quantity, conforming to the %&
iddicator deflection égﬁfOXimately on half the length %;?
" _ of the scale. | s
Time of dampening is determined from the moment of --;éﬁ
change of the me:. surable guantity untill the monent fi
when difference between device readings and its _:;E
stready readings deoes not exceed 1% of the length of tHe :é?
scale, ' | B '.f”
X

3.17 Test of devices for short-time overload ( item 1.3.13)

N ° A .
_is carried cut by observing conditions of item i

-:5«5 in an operating position. Test is carried out in
o practically & noninductive circuit-and without shunts.

. JWheﬁ-checking'for régistance'tdw&yciid change of:'?:”
j-@température"(-iﬁemf1.3;13)-the_device; in a switched-
. -off condition, is.subjected to the effect of ‘three

thehperatgre cycles,.following-in'succeséion. Bach ""
cycle is carrighd out- in the following'séquence:'thé

; | o device is pluced in the cold chamber where the
5;;ﬁ; j& L .+ .. temperature is set to minus 50 + 3%  before hand and ”ﬁﬁ
e o . is held at that temperature for &4 hours, | .fﬁ
| ELFrdm the told chamber, the devices are shifted over * &
‘to the heat chamber with the temperature of 65 + 3¢
and are held at that temperature..for L hours,’
i . o The holding period in the heat nn!&old chambars ig ' f-
r ' ‘calculated Lrom the moment of obtaining the given Vi
. ~temperature in the chamber, after loading the'devicesﬂ'_ ;ﬁ;
The shiftinr time of the devices from tne chamber . ;”;‘

to anothev&hould not exceed 5 min,

On completion of the last «rycle, the devices are
removed from the heat chamber andare held*under

normal enviromental conditions for not less than 4 hor

Contd, .25/~ ﬁo\ \?é '
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3.2

~at a temperature of minus 50 + 3°C for 4 hours,

.'Afterfholding'in the specified conditions the devices are

- Checking should be corried out on any three scale marks
“but for tie one being thecked, by observing conditions

'7chamber or outside.  ' o s

_eIf error is-ehecked outside the chamber, the devices are
e-held‘in the chamber in'heat insulated containers, In that
7t case,. temperature of the Ihet device. td ve’ tested should
'lf;net be ebove minus 47 ' : ' '

,,‘f normal- conditions for not .less than 4 hours, after which*r*
'--}they are checked s ﬁer items 1.).4, 1e 3 1 | 3

“devices‘aro kept in a switched- on condition for, 3 hours

-removing from the cold chambzr, thev are serviceable anq

Talday
Then the devices are subjected visual inspection and

checking for compliance with: items 13,73 1.3.4,

When checkine for cold resistance ( item 1,3%.14) the devicoes
in a switched~off conditidns&ngre,held in the cold chanber

checkded as per item 1,3.5,

with the exception of hysteretic error ond other effects,

of item 3.3, Checking may be done dlreetly inside the

0c,

On. cOmpletion of the tast,'the devices dre held undefﬁwl

{l LN

:-When testlng Ior r951stance to the effect of frost and dew '

( item 1.3.15), the devices are placed in the cold N
chamber with a temperature of minus 20 i 5°C and are
held there for 2 hours in a switched- off condition,

Then the devices are removed from the chamber, placed in
normal climatic conditions and are switched- on., -The

In this case, immediately after switchins on andafter every
60 min the devices are checked for serviceability in
conditions of frost and dew format=on,

1he devices »re considered to have passed the test, if,
during the stay in' normal climatic coaditions, after

2 hours after being held in normal climatic eonditions,-;

the basic error of e devices is as per item 4,3,1 ‘&L
1)

f@nud-e?ﬂf-
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When checking for héqt resistrmee ( item 1,3.16) the

3.22.

devices are held in the Linol chasbor ol o Lemperature
of 50 + 300 in & switched-on —&ondition Tor

After holding in the specified CONd‘tJOﬂS, the devwor
‘are shecked as per item 1,3,5.

Checking should be done on any three suale mdrkc with
exception of hysteretic error and all effects, but
Tor the one being checked by observing item 3.5.
Checklng may be done directly inside the chamber nnd
“also outside, In the latter case, the bemperature of
_ the 1ast device ta;be tested should not be lower than
o+ 47 C

. ﬂgt l&ter than 3 min after remov1ng the dev1ces from -
thegchamber, ‘they ar? to be checke
resxstance ( Aten. 1.5 S )

for 1nsula on

:Checking'for'résistance'tokmoisture ( item 1,3.17) is
~done in the heat and humidity chamber at a relative '
air humidity of 95 + 3% and temperﬂture of 20 to
35°c

The devices in a cwwtcnea- off cond1L10n are teﬁted
in this conditions for 5 da ays,

Not later than 3 min. after removing the devices from
~the chamber, they sre to be checked {or electrical
insulation resistance ( item 1,3.9¢) as per the methor
of item 3,10, |

Contd,...27/- \\395-‘ . ""
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i After holding in normal climatic conditions for not Yesd r%
than 6 hours, the devices are checked for compllance W1ﬁu'§
) item 1.3.1, 1.4.9a, 1,3.10 and for the absence of " '
) corrosion, - e B ' - !
?7;,5“ 3.24 ‘Test for the effect of reduced:atmospheric pressure:

( item 1,3,18) is cerried out at normal temperature,
The devices are connected iu to the circuit and are
placed in a chamber;-where the ﬁressure is 460 M1 Hg, . u;
At this pressure the pointer should move along the %’*7 oo

B At

;  f ' : o  scale when the devlce is energirzed,

After that the pressure in the chamber is Jowered to
170 mm HG, On attaining that pressure, it is qlowly
increased upto normal, after which the. devices are.
remcved from the chamber, they are_exam;ned “and cneched
If_as per item 1. 3 Ty o B R |

; o condition, " _'_ _ N
Eﬁf-f L 3,25 Teoﬁ for the effect of vibration: and impact loads
; : L -~ ( item 1.3.20 to 1. 3. 23) should be carried out on

vibration andlimpact stands.

The dev1ces should be fastened on panel in an
operatlng p051t*on.

- The devices ghould be tested in a switched- on conditidn. i

- wh&n apnlying L?oltage which changes, within toe uevmcechk;a?
scale oy
Test should be carriod out In three mutvally perpende '
. . . helakive | . : 8
icular directions rekrtes=ive to the dovices, T
E'Y

The values of the trstin-~ modes should be maintained
in fastening vlaces of the devices to the peel,
fnstened on tho stand nlofiorm with an error not

excecding | r.lurlngt airset sSurema nU nEoper ?‘#
tf’
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amplitude of vibrution-djsllvvomeht + 15565 as var
vibration frequency of + 2 2. at a frenueney upto
50 Hz and  + BH=z, at o iﬁg@qﬁqu anove 50 Fz,
as per ucceleration ( of vibration or ifmnnct) + 205;
_ s
Remark. The tezt ns permittedeq Le carried out on a
single- component sionds. '
Acceleration cffect created by Lhe single~ comnonent
: stand should be in turns for 1/% of the total test
reriod) -dirncted alonﬁ each of hP tkree mutUWWI
perpendlcular axes ol ihc device,
. : e
3.26 fest for vibration resistance ( item 1.3 20) is to b-
-carried out as pew the requirements~of item 3.25.
Tes» is carried cut undﬂf‘vradual change of frequency in
each sub-frequency range in one direction from lower |
frequency to upper or conversely, durwnn which the d9v1cv= _
are checked for the one-sided drift of thh p01nter.gnd ity -
_oscillatlon ‘alons the Aarc, “
_ ” ’ _ .
The Qa:ﬂing time of each %gp-range should be sufficient.
: for determining the valuéL?scillntion and drifi of the
pointer, but not less than 2 mins.
R.27 oot for impoct resistance ( item 1.3%.22) ic earvied oot
as per the regulirements of item 5,25 Ior g puriodg
neces vy for detersining the vaolue of the nointer
oncilinrtion. '
3.25 ., Test for abserce of resonance ( iten ﬂ.3;24} in carricd

cut sller insnecting the devicos V;i,'.f_snr-_al?_j-‘.

The devices in a non-operating condition, in a special

cuse, enabling to obrerve the torgue morines are {ustened
] — .{ - :

to tie vibration stofd plotform,

Coni' aao--"-)/L
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there is no resonance of design elements and
“assembly units in the range of the specified

_frequencies .

'The dev1ces, in an OPPP?Lln” coadition, 1s ﬁllced in a ‘
'cublcal ‘box { ed"e 1eanh of 0.9 h],.oontalnnng by kn of;=f'

cement powder inside theflevice,

‘under thg action of artificial rain with an intensity'
of { 5.+ 2} mm/ min, at an angle of 45° towards the

L3

b . | ,_--1-}313

Test is carried out'i% threp mutually perpendlcular e
directions in turns as por the normgs in Table 5 at
smooth chanre of vibration freuency in euach sube

range The passing time, of each sub- -range should be

SUff]Clent for :r‘eveaim:lr‘r bh@ resonance, but not less! than‘f

2 min.,

The device is considered to Lave pacsed the test, if

i

Test is carried out on seperate specimenS,- 

Testing of devices for dust proofnaqs ( Ltem ?.J.25)'1bf

carried oul in the Tfollowin- manner:

fine cement ﬂowder,_thch is gtlrred every 15 min
wlth a-jet of oomprgssed air,’ : '

Duration of the test is 5 hours. After the test, the
device is dismantled ond checked. There should nct be

Devices are tested for splush proofness ( item_1;3.26)f§

glass of the device for 5 min. The temperature of water
in this cnse should be lower th~n the device
temperature by 5 to 10°C., The devices are installed in
an operating condition and are turned thelir flasc
gacihg the jet, and their back sides are protected from

water splashes,

After the test, the devices are wiped and ovened irn eawss|

crder-to check the absence of water inside the device.

Contd, . .30/~
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3,31 Resigtance of connccting wires ( item 1,3.3d) is IR 124
measured by a double bridge or other method, ensuring o
five-fold accuracy marginmagthyreference to the permissiblef
‘deviation, T e
3.32 Mass is determined ( item 1.2,4) by weighing on counter, ,;:
' halance with @n accuracy of + 5 . | ’ -
223 After conducting all the tests, the devices are opened up

_iPartsfaﬁﬁ?aséembly_units,_subjecté?'tofdhéck, are_chegked_
 in each case by the customers representative, . .
T T e e T e A e e

and checked as per items 1.1, 1.3,32f.by random inspecting

the!quality of electroplating and paint coating for N
cdmpliénée with the standards und drawings; as well as o
geamatric diﬁeusions cf "™ the most important parts andﬁ" ;f
agsenbly units. - t

e

1
o
P
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4, TRANSPORTATION ANMDSIGIRAGE

4,1 The devices can be tranépo:ted by nny.means of transrors
tation(in case of air trilffssortation in airtight
compartments) to any'distance in shipping svnd market

' containers'af.a temperature from minus 50 to plus BOOC
4,2 The devices should be stored at a temperature_frbm'1 to”

5.

5.3

AOQC;and relative humidity upto 805,

SUPPLIER'S GUARANIGE -

- the requlrements -of;
for. A2 months from;the_date they. havb cro$sed the'USoR”'

'The manufacturlng factory is repon51ble for hldden
' deffects of the deV1ces 1rresnect1ve of the guarantee

The manufactﬁrjng factory guarantees thé-quqltty of the
devmces, supplled ior export and their ‘compliance wwth
~the present TPChﬂLCEl UpECLfiGataonﬁk

period .

Contd, .32
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| TY 25a0Lm 235075 . Shunts of types WP ~140 tup-24t)
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KQUIPMEDNY HECES :ARY FOR CHECAILG aRb CONTROUL OF
PHIE DEVICES.
1. Universal measuring teol, for example, vernier caliper.
2. Test unit for checking electrical insulation strength, for
example ___ .. . -%Eiu_ﬂ I,

Megohmmeter of 500V, for exam)lé 1 1101 M.

‘Vibration testing machine, for example B3R -~ =100,
‘Testing méthine, for testing devices for the effect of

. shakifg while tram$porting, for exampleimpact siand

I ._.'..'I-':_.\.IA“ -.‘f’}:fi' . <
: 6; :' Sou#pe ofladjustable voltage, for éxamp}e*ﬁﬁi;;,?;;““
7 _ D.C Voltmeter, for Example F2017.  :“I“5 
8. Cocunter balance with an error of upto 0.005'kg.f:";ﬂp“""

<10,  5'[.Chamber of high and low temperatures, for example_;.;;“
KHT - 2i - R
11. Heat and humidity chamber for example KIB=0,16 =165,
12, Rain chamber, for example- YB~1 *
13, Dust chamber, for examﬁle, KNG -1
14, Ohmmeter, for example LLL B4,
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