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Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
‘ Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 11212 (1985): Direct current resistive volt ratio boxes
[ETD 12: Measuring Equipment for Basic Electrical
Quantities]

“ST | UE T4 T F7 Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge’

Bhartrhari—Nitisatakam

" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



IS: 11212 - 1985

[ndl'ﬂn S!ﬂﬂdﬂ'rd ( Reaffirmed 2002 )

SPECIFICATION FOR
DIRECT CURRENT RESISTIVE
VOLT RATIO BOXES

UDC 621-317-732

T

© Copyright 1983

INDIAN STANDARDS INSTITUTION
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002

Gr 2 September 1985



Joo 2 Q1 n J ]
imnaian oianaara
SPECIFICATION FOR
ME LNAL AN N L AN 4 \JAN

DIRECT CURRENT RESISTIVE
VOLT RATIO BOXES

Electrical Measuring Instruments Sectional Committee, ETDC 48

Chairman

ProF J. K. CHOUDHURY
Jadavpur University, Calcutta

Members Representing
SHRI A. K. BARMAN The Calcutta Electric Supply Corporation (I) Ltd,
Calcutta
SHRI S. B. MUKHOPADHYAY ( Alternate )
SHRI A, K. Basax Development Commissioner, Small Scale Industries

( Ministry of Industry ), New Delhi
SHRI A. N. SaHAI ( dlternate )
SHRI V. K. BATRA National Physical Laboratory (CSIR ), New Delhi
SHRI K. P. BHATNAGAR Directorate of Standardization, Ministry of Defence
( R & D Organization ), New Delhi
SHRI B. M. SHANKAR PRASAD
{ Aliernaie )

Surt J, C, CoLaco Larson & Toubro Ltd, Bombay
SHRI J. J. DARUWALA All India Instruments Manufacturers & Dealers’
Abonn‘q“ nn Bamboe
U\«lutl\lll, IUInva
SHRI1 P. C, GoLiva ( Alternate ) ?
SHRI B. P. GHOosH National Test House, Calcutta
Sur1 B. MukHOPADHYAY ( Alternate )
SHRI K. V. GOPALARATNAM Instltute for Designs of Electrical Measuring

Instruments, Bombay
SHRI B. V. VARDARAIAN ( Alternate )
JoinNt DIRECTOR STANDARDS Research Desigh & Standards Organization (Ministry
( ELECTRICAL )-6 of Railways), Lucknow
ASSISTANT DESIGN ENGINEER
( ELECTRICAL )-C1 ( Alternate )

SHRI M. R. KATARIA Central Scientific Instruments Organization ( CSIR),
Chandigarh )
SHRI S. S. KULKARNI Automatic Electric Ltd, Bombay

SHR1 O. P. Purl1 ( Alternate )

( Continued on page 2)

| © Copyright 1985
INDIAN STANDARDS INSTITUTION

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and
reproduction in whole or in part by any means except with written permission of
| the publisher shall be deemed to be an infringement of copyright under the said Act.




IS : 11212 - 1985

( Continued from page 1)

Members Representing
SHRI LAKSHMI SAGAR The Oriential Science Apparatus, Ambala Cantt
SHRI K. S. GuUPTA ( Alternate )
Suri P. T. LENDHE The Bombay Electric Supply and Transport Under-

taking, Bombay
Sur1 M. A. KARIM ( Alternate )

Surr M. M. LoHIA Siemens India Ltd, Bombay
Suri A. H. THAKORE ( Alternate )
SHRI S. C. MAHESHWARI Toshniwal Industries Pvt Ltd, Ajmer
SHRI B. SINGH ( Alternate )
SHR1 D. B. MALIK Directorate General of Technical Development,
New Delhi

SHRI B. N. Das ( Alternate )
SHRI N. NARAYANA Rao Directorate General of Inspection, Ministry of

Defence, New Delhi
SuR1 D. P. DHIMAN ( Alternate )

SHRI NARENDRA GOLIYA Shanti Electric Instruments, Bombay
SHRI H, S. SAWARKAR ( Alternate )
SHR1 NARINDERJIT SINGH Directorate of Industries, Government of Punjab,
Chandigarh
SHRI PARMINDER SINGH ( Alternate )
SHRI RAKESH VERMA Instrumentation Ltd, Kota
SHR1 8. NEOGI ( Alrernate )
SHRI N. K. RAJASEKHAR British Physical Laboratories India Pvt Ltd,
Bangalore
SHRI S. SHARMA Sharmason’s Sakova Instruments (P)Ltd, New Deihi
SHr1 G. K. SIiNHA Directorate General of Supplies & Disposals

( Inspection ), New Delhi
SHRI ANIL GUPTA ( Alternate)
SHRI T. SOMASUNDARAM Directorate of Industries & Commerce, Government

of Tamil Nadu, Madras
SHRI M. RAJAGOPALAN ( Alternate )

SHRI K, THANGARAJ The RMotwane Manufacturing Co Pvt Ltd, Nasik
oad
SHRI R. VENKATESWARAN ( Alternate )
SHRI R. VISWANATHAN Directorate General of Posts & Telegraphs, Depart-

ment of Communication, Jabalpur
SuRI T. S. VASUDEVAN ( Alternate )

SHR1 M. S. WANDALKAR Bharat Heavy Electricals Ltd, Bhopal
Suri S. K. KasLiwaL ( Alternate )
SHRI S. P. SACHDEY, Director General, ISI ( Ex-officio Member )

Director ( Elec tech )

Secretary

SHRI B. K. MAHATA
Joint Director ( Elec tech ), ISI



IS : 11212 - 1985

Indian Standard
SPECIFICATION FOR

DIRECT CIIRRENT RESISTIVE

ARN B ANANRIL Y ANAIWNJ AN & A

VOLT RATIO BOXES

n TNADDWNDTT)
U. LI U IN LY UIN LU

0.1 This Indian Standard was adopted by the Indian Standards Imstitution
on 30 January 1985, after the draft finalized by the Electrical Measuring
Instruments Sectional Committee had been approved by the Electrotechnical

....... Avrsams
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0.2 Volt ratio box is essentially a high resistance voltage divider which is

connECtEu across luU source to 06‘ measuwu dIlU I.Ilﬂ pOlCIlllUmClCI' lb

connected across the known fraction of this resistance to measure this

fraction of the total voltage drop. By the use of volt ratio box and

standard resistors very precise measurement of direct voltages and currents

can be made on any general purpose potentlometers This standard
Tnd~nc 4 ynem el e rveseseas e o e P - .4
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ratios and having voltage up to 1-5 kV de.
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standard is complied with, the final value, observed or calculated, express-
ing the result of a test or anal_ysis, shall be rounded off in accordance with
IS:2-1960*. The number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.

1. SCOPE
1.1 This standard specifies the requirements of dc resistive volt ratio boxes
with fixed ratios and having input voltage up to 1'5 kV dc. The class index

of these shall be 0'1 or better. This standard shall also apply to the equip-
ment which form the essential parts of the volt ratio box, prepared or
supplied by the manufacturers.

A MEDRATAINT NV
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2.1 For the purpose of this standard, the following definitions, in addition
to those given in IS: 1885 (Part 11)-19661, shall apply.

*Rules for rounding off numerical values ( revised ).
fElectrotechnical vocabulary: Part ii Eiectrical measuremenis.
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2.1.1 Volt Ratio Box — Volt ratio box is a device made up of a net
work of resistances with fixed ratios to provide an output voltage, equal to
a known fixed fraction of an input voltage. Out put and input voltage lie
respectively between pairs of terminals, which are marked + Ve and —Ve
with red and black respectively.

A volt ratio box having many ratios will be provided with as many
input terminals properly marked having one common terminal. Output
pair of terminals will be fixed irrespective of input voltages. In that case
it acts as a range multiplier to be used in the working of dc potentiometers.

2.1.2 Nominal Voltage Ratio — It is defined as the ratio between the
rated input and output voltages.

2.1.3 Actual Voltage Ratio — The ratio of the input voltage applied to
the output voltage.

2.1.4 Influence Quantity — A quantity which is likely to produce undesired
variation in the voltage ratio of a volt ratio box.

2.1.5 Reference Condition — The specified conditions under which the
volt ratio box meets the requirements of intrinsic error.

_ 2.1.6 Limitings Values of an Influence Quantity — Maximum value of an
influence quantity corresponding to which the accuracy of volt ratio box is
affected.

2.1.7 Error — Difference between the true voltage ratio and the nominal
voltage ratio.

2.1.8 Parasitic Voltage — There may be present some voltage at the
output terminals in the absence of or immediately after the removal of
input voltage. This undesirable voltage is called parasitic voltage which
may be dc or ac.

3. CLASSIFICATION

3.1 The volt ratio box arc classified as under according to their accuracy
classes: ’

a) Class index expressed in percentage — -000 5, -001, -002, -005, -01,
-02, -05 and 0-1,

b) Expressed in ppm ( parts per million ) — S ppm, 10 ppm, 20 ppm,
50 ppm, 100 ppm, 200 ppm, 500 ppm and 1000 ppm. '
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4. TEST CONDITIONS FOR THE DETERMINATION OF
VOLTAGE RATIO

4.1 The volt ratio box should be given sufficient time for attaining stability
of equilibrium with respect to the various values of influence quantities
which are liable to cause variation in the voltage ratio of volt ratio box.
Table 1 gives reference conditions and tolerence of the influence quantity.

TABLE 1 REFERENCE CONDITIONS AND TOLERANCE
OF THE INFLUENCE 'QUANTITY

INFLUENCE QUANTITY REFERENCE CLASS INDEX TOLERANCE
CONDITION p A ~ PERMITTED
ppm PERCENT
1) @ (&) ) o)
Surrounding temper- 27°C 0001 to 001 1-10 +01°C
ature ‘002 - -01 ; 20 - 100 +1°C
02 - 01 200 - 1000 +2°C
Relative humidity 40 to
60 percent
Position (orientation)  Any
Input voltage Rated value ‘0001 to 01 1 to 1000 +1 percent
Ripple content of in-  Less than 0-01
put voltage percent
Common mode vol- Zero ‘0001 to -01 1 to 1000 10 percent of
tage maximum
dccommon
mode
voltage

4.2 The manufacturer shall clarify the time for which input voltage is to
be applied before measurement. In the absence of such clarification, this
time shall be taken as zero.

5. SELF HEATING

5.1 The effect of self heating shall be calculated from the difference in
voltage ratios found thirty minutes after operation of rated voltage. This
difference should not be greater than the corresponding value in respect of
half of the class index.
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Note — High resistance volt ratio box consumes less power and, therefore, has less

self_heatine than a low vesistance in it for the same input voltage However the
self-neating than a low resistance in if for the same Input voitage. However, the

practical limitations for use of high resistance are as follows:
a) high resistances are expensive to make and adjust;
b) high resistances are inherently less stable than low resistances;

c) for a given insulation reslst

for a given ins shunting effect of leakage current is greater for

ng cit

1ce, sk
high resistance than four low resi tance and

d) if volt ratio box contributes a large resistance to the measuring circuit, the sensi-
tivity of measurement may be reduced.

6.1 The volt ratio boxes should be able to withstand, without any damage,

tha gyariaticon of gqnreanndinog tamnaratiive from N 5 _L SnoM A ftar
Llv vYadlidaiivii vi ouxluuu\uus tv.l.uy\.«xal.uxu 11Vl — 1V WU TTTJU O Fgp VA9 8

attaining the normal conditions, the volt ratio boxes should meet all the
requirements of this standard.

6.1.1 When stored in racks care should be taken for proper ventilation.

7. INFORMATION

7.1 The manufacturer shall provide the following information to the
consumer:

a) Name of the manufacturer,

b) Serial No. of the volt ratio box supplied,

¢) Class index,

d) Nominal voltage ratio,

e) Rated voltage,

f) Test voltage,

g) Reference position,

h) Essential parameters of extra equipment,

j) Circuit diagram with value of components and list of span, and
k) Time for which input voltage to be applied before measurement.

8. MARKING
8.1 Following terminals shall be marked for identification:
a) Input and output terminals;

b) Terminals

1IN
2O LS80 Wil il 2 W wapadl

c) Earth terminal, if any.
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8.2 The volt ratio boxes may also be marked with the ISI Certification
Mark.

Note — The use of the ISI Certification Mark is governed by the provisions of
the Indian Standards Institution (Oertlﬁcatlon Marks ) Act and the Rules and
Regulations made thereunder. The ISI Mark on products covered by an Indian
Standard conveys the assurance that they have been produced to comply with
the requirements of that standard under a well-defined system of inspection,
testing and quality control which is devised and supervised by ISI and operated
by the producer. ISI marked products are also continuously checked by ISI for
conformity to that standard as a further safeguard. Details of conditions under
which a licence for the use of the ISI Certification Mark may be granted
to manufacturers or processors, may be obtained from the Indian Standards
Institution.

9. TESTS

9.1 Insulation Resistance Test — Insulation resistance between terminal
and enclosure shall be not less than 100 megohm at 500450 V dc.

0 IMiah Ualtana Tagt No braalk r‘r\xirﬂ anarking chall ~qaire
Fod KRIgH Y UILAZT A0SL — I¥NV UiLaRUUI, SpPalniuy snaii occur

when an ac voltage equal to ‘2 x rated volta e + 1 000 V ac’ or ‘2000 volts
rms’, whichever is higher, is applied between terminals and enclosure for a
period of one minute,

Q12 Appouracsy Tact — The test shall be carr
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IS:1248 (Part 8)-1984* at reference condition and
ments as given in IS: 1248 (Part 1)-19831.

oiven in
gwen 1n

d
hall satisfy the require-
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out as

9.4 Temperature Variation Test — The value of the resistance measured
shall be remeasured at temperature of 10°C higher and 10°C lower than the
specified temperature and the variation of resistance for this change shall
be within the variation glven by a temperature coefficient of 0-000 02 for
1°C in case of accuracy class 0-005 to 0-01 and 0-000 05 for 1°C for other
accuracy class. Resistance values as measured in this range shall be within

the limits of error.

9 5 Thermo-emf with Copper Test— (For the volt ratio boxes of 0-005 and

AAAAA ancnrana) Tharma_amf Af tha racigctanca matarinl nicad 1in tha
U Ul pCluCuL atiulavyj 1iLiiiu-viiil Ul uiv résistance maieria: usea in ine

resistance shall be measured against copper and shall not be greater than
2 microvolt per degree celsius of temperature difference between the cold
and hot junction.

*Specnﬁcauon for direct acting indicating analogue electrical measuring instruments

dIlu lﬂbll acclasl1 lcb l'd.ll. 0 ﬂLLCDbUllCh

tSpecification for direct acting indicating analogue electrical measuring instruments
and their accessories: Part 1 General requirements.
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incurring permanent damage and also satisfy the requirement

s of 6.1 when
cnlhiantad ta tha tamnaratnira rucla ac gtvan 1n £ &8 2 AF IC. 1248 (Part 1)
auUJ\/\dlbu VU Ll tvnuy\—latunv v_y\:n,.ua IY¥YWIL 11l Weddedd Ul AW, 1&TTU \L [*o 9% 1}
1983* for the temperature cycle limits —10 to ++55°C.
o - n-..‘_ EWnod £ Drnlia) Macsd Tho tagt chall lha ~rarsind A11F ng gigan 1N
Z.{ 1aill eat ( vyeuyy 1o — 1€ eS8t Snaun of <arrica out as 81V u_ il
IS:9000 (Pa 5/Sec 1)-19811 with number of cycles 2 and recovery period
of 24 hours.

9.8 Vibration and Shock Test — Provisions of 7.6 of IS:1248 (Part 1)-1983*
shall apply.

*Specification for direct acting indicating analogue electrical measuring instruments
and their accessories: Part 1 General rcquirements.

tBasic environmental testing procedures for elec

ectronic and electrical items: Part 5
Damp heat ( cyclic ) test, Section 1.
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