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TECHNICAL SPECIFICATION FOR L' SINGLE PHASE TWO WIRES
5-30 AMPS WHOLE CURRENT STATIC NET ENERGY METER WITH LCD
DISPLAY & ACCURACY CLASS 1.0

SCOPE

This specification covers the desigm, manufacture, testing before despalch, supply and random testing
after delivery of IS-marked AC single phase 5-30 Amp. Stalic (Electronic) Meter of accuracy of class
1.0. Electrical Energy Meters having backlit LCD display .

The meter should be single phase capable to record and display energy in kWh, demand in kW & T'T
for single phase two wire  A.C loads for power factor range of Zero Lag-Unily-Zero Lead, as per

requirement given in this specification. /

APPLICABLE STANDARDS

Unless atherwise specified elsewhere in this specification, the meter shall conform in all respects
including performance and testing thercof to the following Indian,/ International Standards to be read

with up to-date and latest amendments/ revisions thereof,

= :
51 Standard No. l 1'itle
No :

1 15:13779-1999(with  |Specification for AC slalic walt hour melers Class

Latest amendments). |1 & 2

Lleclricily melering equipmenls (AC)- General
2. [RC62052-11 Fequirements & test conditions Part 11, metering
equipments

Flectricity Metering equipments {AC)- particular
3. [[EC 62053-21 Fequiremenls - Marl - 21 Stalic melers [or aclive
Energy (class 1 & 2)

, Electricity Metering Equipment (a.c)-Particular requirement-
4. IEC 62003-61 Part- 61 -Power consumption

| and vollage requirements '
THC-61000-45 Electromagnetic capability, Testing and measurement

|{EDD1 -04) ~ Techniques, Surge immunity test

— L‘s.ccu:ptam:e inspection for direct cormectmﬁlmic Watt v
6. [TEC 61358:19%6 ; : : ;
| hour meter [or aclive enerpy (class 1 &2)

(CBIP, New Delhi

technical Report No.304 :
(Revised July 1996) read Specification for AC static electrical energy meters.
with latest Amendments
issued HIl date.

=1
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iﬁasic Fnvironmental testing Iu‘o::u:flm'es for Flectromic &

. s 1
&, 15 900 Cleclrical ilems.

Workmanship standard for Acceptability of Electronic
9. | ANSL/IPC-A-610 Agsemblies (A standard developed by Institute for

[nterconnecting and packaging Circuits)

Ml ima - ata_exchange for meter reading, tariff and logd contrgl
5 l%d'gga*ﬁn%]ﬂ Da @ E%‘ﬁé‘ﬁ E-ll;t%r }n-ﬂex rea{.hng,d@ﬁff an ln:m&1 control =
afpanion specification

10,

In case of any conilicl or discrepancy, the order of precedence shall be
(i) 1S

(i) IEC

(iii) CBIP technical report-304 (read with latest amendments).

NOTE: In case of any difference belween the provisions of these standards and the provisions of this
specificalion, the provisions contained in this specificalion shall prevail.

2.2 BIS 5STANDARI MARK
Meters shall have BIS Standard '1S1' Mark and supplier should possess valid BIS License.

3.0 CLIMATIC CONDITIONS
The meters shall be suitably designed and treated for normal life and satisfactory operation under the hot

and hazardous tropical climate conditions, and shall be dust and vermin proof, All the parts and surfaces
which are subjecled o corrosion shall either be made of such material or shall be provided with such
protective finish which provides suilable protection to them [rom any injuries effect of excessive
humidity. The meter shall be required to operate salisfactorily and continuously under the following

tropical climatic condibons:

[ ) Temperature R | 4° C to 55°C (45°C in shade)
i - Himes

| i) [Relative Humidity 10% JUD?E (Sometimes approaches

. _ g to saturation)

i) |Average annual rainfall L3000 mim

iv)  [Max. wind pressure 150 kg per 5q. mm
- v} [Max. allilude 1000 meters,

o Average No. of dust-storm | 40 days

days per anmmn -
i | Average no. of rainy davs 90 days

per annum 4

No. of months of tropical

viil) | Monsoon conditions per 3 months

Annum
ix} | Isoceraunic level 50 days

‘Tech spee
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4.0 ELECTRICAL SPECIFICATION

41 PRINCIPLE PARAMETERS =~
Class Accuracy 1.0{No drift in accuracy with time) o
Rated vollape{Vrel} 20V AL phase Lo neulral =k
Voltage variation Meter should record correcl enerpy for +20% of Vref to  -40% of Vref
Frequency ; | 2011z £5%
No. of phases Single phase wo wire
System of ﬁari_hjng Solidly grounded
Current Range {basic) 5 Amps. ()
Maximum Current. 600% of Iy (30 A)
Starting current | 0.2% ] at Unity Power Factor in main element
| Power [aclor Ranpe ' 0 lag - Unily - 00 lead
| Power loss Vuoltage circuit: The active and apparent power consumption in
' voltage circuit including the power supply of meter at reference
| voltage reference Frequency and reference temperature shall not
exceed 1.0 watt and 4 VA respectively.
(b) Currenl circuil: The apparent power laken by the current circuit

at basic current, reference frequency and reference temp shall not |

exceed LOVA.
Withstand surge voltage of | 10KV peak, The testing shall be carried out as per procedure laid
1.2/50 Micro sec down [S: 13779/1999,
Test voltage at 50 Hz for | 2 KV rms
Imin ' -
Power frequency  with | 440 V [or continuous 10 minules between phase and neulral

stand voltage

The extremne power supply variation for which an operating meter should withstand without damage and
without degradation of its metrological characteristics when it is subsequently operated under its normal
operating conditions shall be as follows:

Specified operating range: 0,80 to 1.1 Vref

Limil range of operation: 0.60 to 1.2 Vref

The limits of error for voltage variation of + 20% to -40 % of Vref shall be as under:

| Ind . Value of Power Limits of variation
, uence duantities _ ; 5 ;
| current facton In % error

! ; | Voltage variation Th 1 0.7

between - 40% to +20% i 0.5 lagr 1.0

' ” 10% of 3rd harmonic in 0.6ih UK 0.6

‘ current crcuit 0.6IMax UPE 0.6
Tech spec
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Heowewver, the vendor can offer immeters which can withstand h_igher variations. Meter shall be functiomal

and able to register energy even if the voltage falls up to 50% of the rated voltage.,

4.3 RUNNING WITH NO LOAD

When 70% and 120% of rated vollage is applied with no current flowing in current circuit, the test output
of the meter shall not produce more than one pulse / count. The minimum test period for this test shall

be as per clause 8.3.2 of TRC 62053-21,

4.4 AUXTTIARY POWER
The meter shall draw power for working of electronic circuit from phase and neutral,

4.5 TEMPERATURE RISE

a) Under normal conditions of use, winding and insulation shall nol reach a temperature, which might
adversely aflecl the operation of the meters.

b) With each current circuit of meter carrying rated maximum current and with each voltage circuit {an.
those auxiliary voltage circuits which are energized for period of longer duration than their normal
time constant) carrying 1.23 limes the reference vollage, the temperature rige of the respective parts
shall not exceed the following values over and above an ambient lemperature of 30° C.

i | Winding 50°C. |

ii | Lxternal surface of the case 15° C.

4.6 LIMITS OF ERRORS
When meter is under reference conditions, the percentage errors shall not exceed the limits as specified

in I5: 13779 /1999 (with latest amendments thereof).

4,7 INFLUENCE QUANTITIES

The meter shall work salisfactorily with accuracy as per limil of 1513779 (until not specified
otherwise in this specification) under presence of the following quantities:

(1) External magnetic field

(il) Electromagnelic field

(iii) Radio frequency interference

(iv) Vibration

{v) Harmonic wave lorm

(vi) Vollage fluctualion
(vii)Electromagnetic high frequency field
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5.0 GENERAT AND CONSTRUCTIONAL REQUIREMENTS:

Meler shall be designed and constructed in such a way so as to avoid causing any danger during use and
under normal conditiens. Lhe following should be ensured:
a) Personnel safety against electric shock.
b) Persomnel safety against effecls of excessive temperature.
¢} Protection againsl spread of fire.
d) rolection against penetration of solid objects, dust and waler.
¢) Protection against fraud.

f) Prevention against pilferage.

51 METTER CASE
a) Meter case (base and cover) and Extended Terminal Block Cover (ETBC) shall be made of

Unbreakable Ilame relardant High grade UV stabilized Poly Carbonale wilh minimum thickness of

2.0 mm and of good dielectric and Mechanical strength.

b) Meter case (base and cover) and extended terminal block cover (E1BC) should be injection moulded
in UV slabilized poly-carbonate. The Meter Cover and ETBC shall be kepl fully transparent and the
meter base shall be semi-transparent /non-transparent /opaque. The meoulded meter case should not
change in colour, Shape, size, dimensions when subjected to 200 hrs on UV test as per ASTMT) 53, Tt
should withstand 650°C glow wire test and heat deflection test as per 150 73, The BESCOM reserves
the right to conduct Lests for malerial verification at any time.

¢} The window portion shall be fully transparent, unbreakable UV slabilized polycarbomate for easy
reading of all the displayed values/ parameters, nameplale details and calibrating LED. The
window should be scratch and break resistant and silicon coated. Tt should not fade in course of time
and become opaque causing inconvenience for reading.

d} The meter cover should be ultrasomically welded with the meler base.  The cover shall not just be
held with base on two points of sealing. 11 should be supported all along the boundary of base and
cover of the meter as well, so that even before ultrasonic welding, the cover should be [it perfectly
with the base. The ultrasonic welding of meter case shall be such that if in case of any attempt to
open the meter cover [rom base, Lhere should be a clearly visible evidence of opening / lampering ol
meter case

Note: The main cover of one of the sample meters to be submilled along with the bid should be
ultrasonically welded. The main cover of other sample meter need not be ultrasonically welded, as

at the time of sample testing, it shall be opened to ascertain conformily of meter's internal parts as

Tech spec
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per specification.

&) The Meter case shall have the following properties of plastic material:

Fraseiul watar u Max. 0.35 | ASTMD 570/ [5:5133(part 2) :1969
Absarplion !
\SElechical Dielechic KV/
2 Strength at 90° C. Min 16 |ASTMLY 144
MM .
Ll'l oil. ' _ ) :
3 lhermal HDT il i, 125 [ASTMD 6481 TS0 75
F_l_g_Jllﬂ'thlht}f 1l
4 r‘; E““ﬂwi e —{Fv2 UL94/ 1S:11000(part 2-scc-1)
ol Passes | IEC-60695-2-1-12 & 15:11000-2-1
650°C
Mechamical

, a) Tensile strength MIa Min. 500 150 527 1 any equivalent std.

| b) Flexural strength | MT'a Mm.90 SO 1781 any equivalent std.

¢} Modulus of
Elasticity

d) Lzod impact .
Strength notched 23 | KJ/Sq.M| Min8 150 180/ 1A or any equivalent std. |
Deg. C

WiFa Min. 2000 150 1781 any equivalent sld.

5.2 TERMINAL BLOCK, TERMINAL AND EXTENDED TERMINAL BLOCK COVER

a) The terminal block shall be moulded type made of non-hygroscopic, flame retardant material having
good diclectric and mechanical strength. The moulded terminal block shall be made from best
quality phenol [ormaldehyde/high impact strength UV stabilized Glass filled Poly Carbonate
conforming lo 15 13779/1999(latest amended) having adequate msulating properties and
mechanical strength with lin-plated brass inserts for connecting terminals.

Ihe terminal block should satisfy all the conditions specified in IS 13779 and TREC 62052-11. The
malerial of the terminal block should fulfill the requirement of following tests:

1) The {lame retardant raling of V ( as per UL 94 lesling,
2) The glow wire test for temperature of 960°C as per 15: 11000 (Part-2/5ec.l) or  TEC
BUGEYS-2-1,
3} Heat deflection temperature (HDT) test of 135°C as per 150 75 or ASTM 1-645
4} Ball pressure lest at 125°C as per [LC 60335-1.

b) The base of the meler should extend Lo enclose the three sides (back and two sides) of the terminal
block.

¢} The current circuit conductors of the meter shall be comnected to its current terminals from inside the
meter terminal block adopting procedure prescribed in either B-1 or B-2 of the recommended
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d)

fy

methods under IS: 13779, Any other method which meels hese requivements in a Dbeller
manner/way shall also be considered. The vendor should elaborate the arrangement adopted.

The meter terminal block shall have tin-plated brass terminal inserts. The terminals shall have
suitable constructon with barriers and cover to provide firm and sale connections of incoming and
putpoing leads. The terminal screws shall have flat bottom so as not to pierce in the external
conduciors. The lerminals shall be of suitable rating to carry conlinuously 150% [y, Carrent -and
made of electroplated (or tinned) brass. Any other provision which meets this in a hetter manner /
way shall also be considered. The vendor should elaborale the provision adopted.

'The manner of fixing the external conductors Lo the terminal block shall ensure adequale and
durable contact such that there is no risk of loosening or undue heating. All parts of each terminal
shall be such that the risk of corrosion is minimized. Two screws shall be provided in each incoming
and oulgoing lerminal for effectively clamping the external leads or thimbles Each screw shall
engage al leasl 3 lhreads in the terminal. Flectrical connections shall be so designed that contact
pressure is not transmitted through insulating material It should be possible to directly insert the
solid or stranded wire into the terminals.

The internal diameter of the terminal holes should be minimum 5.5 mm and adeguately designed for
mserting up to Tomm?2 Aluminum stranded armoured cable sizes and shall be capable of carrying
continuous current up to 150% of In.. The holes in the insulaling material of the terminal block,
which form an extension of the terminal holes, shall be of sufficient size to accommodate the
insulalion of the conduclors also. The clearance and creepage distances shall nol be less than values
specified in clause 6.6. of 15: 13779 1994, Further, the supporting webs between the two terminals of
the terminal block should be sufficiently high to ensure that the lwo neighboring terminals do not
get bridged by dust or a flash over does not take place.

g} The voltage circuit and the current circuit shall be solidly connected inside the meter body without

any link, A firm comnection shall be established within the meter casc to energize the voltage
circuit

h} The termination of current circuit wires, if used, inside the meter (Le. CL primary conductor / shunt)

on the lerminal block should be through lugs and-washers of proper size. The loop length af the
primary current circuit should be kept minimum, Alternatively, the CT primary conduclor / shunt
may be flattened to form a 'lug' like shape for proper terminating on terminal block without using

lug or any other better arrangement may also be provided.

i) The meler shall be supplied with a cover which covers the meler terminals and generally the ends of

the external wires or cables connected o the terminals and can be sealed independently of the
meter cover, When the meter is mounted on the meter board and thereafter energized, no access o

the terminals shall be possible withoul breaking the seals of the ferminal cover,

j) Terminal cover shall be hinged. The hinges should be concealed type. The sealing arrangement of

Tech spec

the meter should be such that meter terminals shall be rendered inaccessible after the Lerminal
cover 18 sealed. Provision for the seal should be made on front side of the meter terminal cover. The

LTBC shall be designed such Lhal the meter's inlernal parts are not accessible for tampering without
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lreaking the seal(s). Suilable barriers in moulding shall be provided such that direct access to
incoming / cutgoing terminals is not possible through gaps left in cable entry holes after insertion of
main/load side cables. The terminal cover shall be engraved/screen printed with logo of
manmfachure.

53 CTe/SHUNT ARRANGEMINT :

The meler shall be based on CT and shunt. This is necessary to cnsure accurate recording by the meter
during the condition when DC component exists in the load, EMCT/Shunl currents to be compared
and higher of the bwo lo be used for measurement. Specific conlirmation to be submitted by the vendor
s that accuracy of measurement will not suffer due te utilization of shunt on account of thermal
stability and temperature coelflicient, up to an operational temperature of 80°C. Shunt shall comply
with IS: 13779, Shunl o be provided for phase circuit & CTs shall be provided to Neutral .

The Cls shall have proper magmetic shields and shall be mounted with the meter base through

proper fixing arrangement 50 that it should have a firm support and should not move from its

position in any casc.

5.4 DISPLAY PARAMETERS AND TYPE OF DISPLAY :

a) The meter should have bright LCD electronic display with backlit having minimum description of

parameters (e.g. words like kWh, kW, Power factor, Billing parameters)/character height X
width of 8 mm X 5mum or higher and with minimum 6 digits .

The T.CT shall be of STN (Super Twisted Kneumatics) type, construction suitable for temperature
wilhstand of 80°C (storage) and 65° C {operation). The LCD Display should have a wide viewing
angle of 45° to 60° cone, up to one meter distance.
1he registered parameter shall not be affected or lost by power failure. I'he display shall not be
affected by electrical & Mechanical disturbances. The Nonvolatile Memory (NVM) shall have a
minimum retention time of 12 years under unpowered condition ie. the NVM shall have a
storage life (without use) of 12 years. The battery back up memory will not be comsidered as
INWVM. -

All important data such as calibration data, billing parameters and cumulative Kwh should be
slored in NVM internal to the main processing circuit and it should not be possible to change the
data through any standard serial communication.

For clear visibility of the display of the meter reading al a distance, large viewing area wilh large
display icons is preferred.

The aceuracy of display parameters on LCD display for all parameters shall be matching with the

Tech spec
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aceuracy class of meters as per IS5,

The display of various parameters shall be serolling one after another. The meter shall be capable to
measure & display continuously "Active energy kKWh' at all the loads & power [actors Le. Lero lag -
Unity - zero lead. The meter should also have provision for Automatic recording of cumulative
kWh lor both import & export at 24.00 [lrs on the last day of the month for gach calendar month

and the same should go Lo memaory.

5.41 ) Display Parameters: The meter shall display the required parameters in

Two different modes as follows:

a ) Auto Display Mode:
The following parameters hereinafter referred to as “Billing Parameters” (B.F) shall be
displayed in an auto-cycle mode, in the following sequence:-

LCD Tesl

Real Time

Date

Cumulative Active encrgy import reading (1KWh)
Cumulative Active energy export reading (kWh)
Tast Bill Active Import and Export energy
Instantanecus Load (KW)

Last Bill Maximum demand (KW) -Tmport and Export
9. Billing period countls

10. Cumulative Tamper Qecurrence Count

11. Last bill average PE (export & import)

BN S e B

Lach parameter shall be on meter display for 10 seconds and the ime between bvo auto-cvcles
shall be 120 seconds.

b} Push Button Mode:-

In addition to the auto display mode parameters, the following parameters shall be displaved on
pressing the push button as well as downloadable to the BCS through the CMRL

Tech spec

1. T.CT) Test,

2. Real Time

3. Date

4. Instantancous phasc vollage, current

5. Cumulative Active energy import reading (kWh)
6. Cumulative Active energy export reading (kKWh).
7. Last Bill Active Tmport and Export energy .

8. Last Bill Maximurm demand (kW) ~Import and Export.
. Supply Frequency.

. Instantaneous IF.

11, Inslantaneons neutral current

=
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The legends [or kK¥Wh and MU should be as below:

——— Import Export
Forward Reverse

| Months MDD |Energy T Cnergy| PF

| Sept (Current month) MID kWh pf KWh pf

| August MD1 | kWhl Pl | kWhl | Pfl

July Ta | MD2 | kWh2 P2 | kWwh2 | Pf2

June | MD3 | kWhs | Pf3 | kWh3 | D3

May | MD4 | xWhe | P4 | kWha | PR |

_April | MD5 |[kWh5| P | kWh5 | PI5

March |  MDé |Xkwhe | Pi6 | kwhe | Pfo

Delails of the legends shall be self-explanatory with signed legend like
— 1ok «— export

¢ ) Load survey parametfers

Following parameters shall be made available for last 60 days with integration period of 30 min:
¢ Real time clock
+ Energy import
= FExporienergy

MNet energy

« Reactive in 1, Q2 03, Q4 with 3imin capture time

These load survey and history data can be retrieved with the help of Meter Reading Instrument on
local interrogation or remotely using the remote communication interface.

Pj?t]‘fdeT matrix type LCD shall not be accepted.

2. The LCD display of the meter should be backlit. The back lit should not glow during  power oft
condition.

3, The RTC accuracy should be within +5 minutes per year as per CBIP 304 applicable for Class 1.0
Energy meters. |'he crystal should be lemperature compensated for temperalure range of U t
311

4, The display wilh push button shall be auto off type after the completion of display cycle and it
should revert back to normal auto scroll reading after approximately 10 seconds. It shall not be
necessary to keep buttom pressed and continue the display cycle. Fresh button press will be

required after resumption of auto scroll cycle to display the above parameter again.

d) LCD least count :The internal least count of energy recording shall not be more than 0.01 kWh.
Hence, every (101 KWh consumption will be internally slored. Also, there shall be no loss of energy

registration on account of frequent power outages due to high start up time of the meter.
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To verify the above , the meter will be switched ON/OFT 40 limes at rated voltage, Ib and UPY for
eneriry recording on display with decimal digit should be within 0.4 KWh of the energy, it should
register, as per its accuracy at that load. This will be verificd during inspection of meters.

e) Self Diagnoslic Fealures

(i) 'LCD Sepment Check’ shall be provided to check all display sepments.

{if) The meter shall display unsatisfactory funclioning or non-functioning of  Real Time clock
ballety.

f) Mcter reading at Power outage:

The meler shall have internal rechargeable battery and / or industrial grade long life battery
{Lithium) with sufficient capacity to enable the meler reader to take meter reading even under
power off conditions.

The above ballery activaled through push button during power failure, shall be available throughout
the design life (10 vears) of the Meler. No power shall be consumed from this circuil when mains are
available. The same push bulton shall be used for displaying the readings included in auto scroll
mode only during power oufage.

[n any case RTC battery shall not be used for display under power off condition.

g) Maximum Demand registration and MD resets: Meler shall continuously monitor and calculale Lhe
average maximum demand of each demand Inlerval time of 30 minutes and maximum of these in a
valendar month shall be stored. The maximuum demand shall automatically reset at 24:00 hours of
the lasl dale of each calendar month for which minimum 30 years calendar shall be programmed by
the manufacturer. The cumulative kWh should also be recorded at 24:00 hours on the last date of

each calendar month for previous six months for both exporl & import,

h} Power factor shall also be registered in the manner of kWH & MD.

i) Real Time Clock And Battery: The MD integration cycle shall be on the basis of Real time clock of
the meter, The mazdmum drift in real fime clock of the meter shall not exceed £5 minutes per year
or better 5.7 and crystal should be temperalure compensaled for temperature range of 0 to 50°C
whet powered by internal battery or supply. A lithium battery of adequate storage energy shall
be used for energy supply to real time clock during no voltage or power off condition. I'he

minimum guaranteed life of batlery should be ten vears.

‘Tech spec U
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5.5 OUI'PUT DEVICE

The meter shall have a test output device in the form of calibration LED of red colour and minimum
intensity 10 mCD (milli-Candela) accessible from the front and shall be capable of being monitored
conveniently with suitable lesting equipment while in operation at site. 'The location of calibration
LED should be such that the calibration pulses can be sensed easily through the sensor. The
clearance of calibration LED from any of the sides of window portion shall be approximately 20mm.
The relation belween Llesl output and the indication on display shall comply with the marking on the
namme plale (impulse per kWh}.

Since the sequence of the oulpul pulses may not be homogeneous, the vendor shall state the
minimum number of pulse counts to ensure measurement accuracy of at least 1,/10th of the specified
error limits as per class of the meter al various test points.

The resolution of the test output pulse(s) should be sufficient lo conduct satisfactorily accuracy test

at the lowest load in fess than 5 minutes and starting current test in less than 10 minules.

5.6 CALIBRATION
The meters should be software calibrated and factory calibrated and there shall not be any
mechanical form of calibralion technique, such as mechanical presel/rim port or potenfiometer so
that any adjustment in calibralion is not possible after freezing Lhe meter constant. This is to ensure
that meter cannot be lampered at site.

5.7 COMMUNICATION CAPABILITY

a) The meler shall have provision of a galvanically isolated optical port to downlnad the data locally
through CMRT and an addilional R5232 port, which shall be used [or remote reading as well as
data transfer through PSIN/Optical fiber/GSM/CDMA/PLCC ete. coupled with appropriale
modem based on communication backbone chosen, It shall not be possible Lo re-programme or
make any change in the meler through CMRI,  The vendor shall supply necessary hase
computer software for reading / viewing of meter dala and converting to user defined ASCIL
filas formats. The user shall have the flexibilily lo select the parameters to be converted into

AGCTI fle. The vendor shall aIRn'Rupply the necessary CMRT software

b) For speedy and efficienl data downloading through CMRI on base compuler, licensed copics of
base compuler soltware shall have Lo be supplied free of cost. The software provided shall be
user friendly and menu driven on Windows based operaling system. The meter reading
software should also be provided for CMEL
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¢} One copy of each software on every CMRI is to be provided. The compatibility of transferring
data from meter to CMRI and CMRI to base computer system should be easily established. The
data franster should be highly reliable and fraud proof.

d) No editing shall be possible on CMRI and base compuler by any means. The software shall have
capabilily Lo converl the enlire data Into ASCII format.

e} Free of cost training for the use of software shall also be provided by the supplier. The software
should have progranmable facility to restrict the access to the information recorded at different
security levels,

fy The software should have polling feature with optional seleclion of parameters to be downloaded
for AMR application.

gl The protocol used in the meter shall have to be provided at the time of supply for the purpose of
Automatic Meter Reading System. Past suppliers shall have to submil a wrillen underlaking that
they will provide protocol for meters supplied so for. They will also ensure that protocol for the
type of melers supplied in the past will be provided.

h) It shall be the responsibility of the meter manufacturer to provide the required software free of
cost to enable the use of optical as well as RS232 port for reading and retrieving the dala from
the meter through CMRI and AMR and to downlead the data to PC. However, oplical porl and
RS 232 shall be as per [EC 61107 standards.

i} The Vendor shall arrange demonstration of the local and remote data transter process at their
own cost. Only such of the Vendor s, successfully demonstrating shall be considered. The date
ol demonstration shall be intimated to the lechno commercially responsive [irms.

) Necessary upgrades of software shall be supplied [ree of cosl [or downloading simultaneously
the existing parameters and any parameters added in future specifications of meters,

k) 15232 port should be provided under the terminal cover so that it cannot be accessed without

opening the terminal cover. Optical port shall have separate suitable scaling facility.

5.8 TAMPER AND TFTRAUD PROTECTTON

The meter should have tamper and fraud protection features so as to continue to register active energy
under the following conditions.
a. Use of Carthing:
(i) 'The earth indication in form of LCD icon shall be swilched on. ‘The meter has to record energy

in appropriate rerister (import [/ export) whenever earth is used instead of neutral. (1) Ay
PRTOY o I P b
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combination of conditions described above under (a) and (b} (i) meter should repisler
accurately.

b. Neutral Missing: When the neutral from both incoming and outgoing side are disconnected and
the load is taken through carth, the meter should record emergy as per rated voltage, rated
frequency and unity power [actor (Lag) i proporlion lo the cumrent drawn with accuracy of
meter within £3% . In such cases the meter shall record with a minimum current of 1Amp.
However the manufacturer may specify the minimum starting Current for this condition. The
meter shall be link less type. Encrgy has to register in the appropriate import/ export depending,

upon flow current.

K

NC Tmmunity: The meter should nol salurate on passing of direct current which can cause the
meler eilther to stop recording or record inaccurately as per 15: 13779 (latest version).

Apart from the above Meter should record energy as per voltage measured belween incoming
phase and neuntral termninals when DC sigmal is injected on the neutral lerminal of the meter
through Diode. In such circumstances, the meter shall record as per Vref and actual load ana
such event shall be recorded in lamper register,

d. External Magnetic Field: The meters shall comply with the requirements of CBIP technical Report
No.304 (with latest amendments) on application of external magnetic fields (A.C. and I.C.) as per
the value(s) specified in the CBIP Repaort
Besides the above, in case of abnormal magmetic induction of 0.5 Tesla permanent magnet, the

functioning of meter shall be in line with the abnormal magnetic influence as per CBIF 3047

¢. The threshold values for different tamper features shall be as under:

i. The starting cwrent of main measuring element (between 1 & 4} shall be 0.2% Ib and that of
neutral element (belween 2&3) shall nol exceed 2% of 1h.

ii. ' he threshold value for recording of energy under tamper condition (b}(i) above shall in no case
be more than 2% L.

f. The accuracy of the meter should not be affected with the application of abnormal
voltage/ frequency generating device such as spark discharge of approximately 35 kV. The meter
shall be tested by [eeding the oulput of this device to meter in any of the iollowing manner for 10
minutes:

i) On any of the phases or neutral terminals.
it} On any connecling wires of the  mwter.
iii) Vollage discharge with 0-10 mm spark gap
iv) At anv place in load circuit

The accuracy of meter shall be checked before and after the application of above device(s) wilh
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sile conditons. Also, meter shall be tested for lmmunily lo Conducted Disturbances in

accordance to IEC 62052-11 and any other tests as per relevant standards can be carried out.

The vendor should furnish the details as to how their meler is able to detect/ protect the above
lampers and fraud with sketehes and phasor diagrams wherever necessary. Il vendor has any
beller proposal for tamper logic, the same may be submitted along with the offer for purchaser's
consideration. Additional features, If any, in their meter may also be clearly indicated.

g The meter cover should be ultrasonically welded with meter base/ issued be designed such a way
thal il in case of any attempt to open the meter cover from base, there should be a clearly visible

evidence of opening /tampering of meter case, meter shall display ' TAMPER permanently.

5.81 TAMPER EVENTS:-

Meter should have features to detect and login ocowrrence and restoration of following tamper
evenls wilh lime and date.
Earthing: Persistence time 5 minutes.
Neutral Missing: Persistence time 5 minutes.
Magnetic 'Tamper: Magnetic Tamper, when Magnetic field of 0.5 Tesla (Divect  Current) is
applied. It shall be as per CBIP 304 with latest amendments.
Details of last twenty-five such Tamper Events with lime and dale of occurrence and twenty-five

restorations should be stored in memory of the meter.

5.9 SEALING ARRANGEMENT OF THE METER

The meters shall be factory calibrated and ultrasonically welded and sealed

Suilably before despatch.

The meter cover shall be permanently ultrasonically welded Lo the meter base,

It shall not be possible to open the meter cover without permanently damaging the meter cover or
base, casily visible from the front. In order to make the ultrasonically welded / chemically welded
meter base with cover foolproof from tampering, bwo numbers of push-fit and double ancher type
colourless transparent (see through), tamper evident, moulded polycarbonale seals of 18x14x7 size
shall be provided on the meter casecover boundary. Good quality seals should have six digits non
repeated numbers with embossing on both sides - one side with the logo of the manufacturer and the
on the other side the logo of the concerned BFSCOM. Only patented seals (seals [rom Lhe
manufacturer who has official right to manufacture the seal) shall be used. Seals can with stand up to
270 deg C, so thal il can not be tampered by boiling like ordinary plaslic seals. Two sealing screws

shall be provided for proper sealing of the meter cover so _thﬁt access to the internal part shall not be
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possible without breaking the seal.

Additionally, two sealing holes shall be provided on meter case suilable for inserting sealing wire of
min. 2mm dia.

Ome no. of sealing screws should also be provided to seal the terminal cover by the purchascr,

The above sealing inserting arrangement shall be integral part of moulded case. The provision of
sealing shall also be integral part of the meter and the seals shall not be supplied loose with the meler.
A tracking and recording software for all new seals shall be provided by the mamufacturer of the
meler s0 as to track total movement of seals slarting from manufacturing, procurement, storage,

record keeping, installation, series of inspections, remoeval and disposal.

510 FIXING ARRANGEMENT OF METER

Every meter shall have three {ixing holes - one at the top and two at the botlom. The top hole shall be
provided with a special clip at the back of the meter so thal holding screw is not accessible to the
comsumer after the {bdng of the meters. The lower fixing holes shall be provided on terminal bloce
under the sealed terminal cover and meter is fixed by two screws so that after sealing the terminal

cover bolth fi_xing screws cannot be accessed. Deleled

The meter terminal marking and mounting arrangement should be as per Indian installation
practices. 1he marking on every meter shall be in accordance with 15: 13779/ TEC 62052-11.
Every meter shall have name plate beneath the meter cover window portion such that the name plate
canmot be accessed without opening the moeter cover. The marking on the name plate shall be
indelible, dislincl and readable from outside the meler housed inside a wansparent meter box. The
name plate details or Serial Number affixed in form of sticker shall not be accepled. The name plate
marking should not fade or otherwise be adversely affected by UV exposure with lapse of time. The
basic markings on the meter name plate shall be as follows:

a) Mamifacturer's name or trade mark and place of manufacture.

b} Designation of tvpe.

¢} Number of phases and wires [or which the meter is suitable.

d) Serial number of the meter.

] Month and yvear of manufacture.

£} Reference voltage, frequency. .

i) Basic current and rated maximurm currenl in Amps.

h) Principal unit (s) of measurement.
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i) Meter constant (imp/ kwh).

j) Class index of meter.
k} Purchaser's order Number & date.
1) Guarantee period - 5 years.
m} Bar Coding of serial number, month & year of manufacture of the meler,
n) Sign of insulation,
o) I5] mark with license number.
5.12 CONNECTION DIAGRAM AN TERMINAL MAR KINGS

Lhe connection diagram of the meter shall be clearly shown on the meter name plate and shall be of

permanent nature. Alternalively, connection diagram can be permanently engraved from the inside
portion of terminal cover, Connecling terminals of current and voltage shall be in the sequence of
Phase (in)-Neutral (in)- Neutral (out)- FPhase{out). Further to this, terminal marking ie. M1, L1 ele,

should be clearly embossed on terminal block which is visible d istantly [rom outside.

513 COMPONENTS

All the material and electronic power components used in the manufacture of the meter shall be of

highest quality and reputed makes like given as under so as to ensure higher reliability, longer

life and sustained accuracy.

Requ:rement B

ESr Nﬂ Cumfnnent [unctmn,.»"l" Ea_tu;e 3

1 Meaqurumentf compu t111g_chr-p:»

b 38
,[ The measurement or compuling c h‘lps used in the

3 Meter should be with the Surface mount Lype along
_i  with the ASICs. _ |
I

The memary thpa should nol be  affected I:Wl
external  parameters like sparking, high uﬂtage
spikes or electrostatic dischar ges.
a) The dwp[a}r modules should be well pmtccied
from the external UV radiations. |
b) The display visibility should be sufficient to read|
the Meter mounted at height of 0.5 meter as well as
al the height of 2 meters { refer 3.2 d ior,
Viewing angle ). |
¢} The construction of the modules should be such
{ that the displayed quantity should not dismrbed-
i - | with the lile of display ( PIN Type ). -
: d) It should be STN type industrial grrade witlf
— SRl I B temperature range. |
P4 '[_r:rmmuru:_afmn | Communication modules should be LUﬂlpﬂLihlL far!
: _Modulea the two BS=282 ports ( one for optical port for,
| | | commumnication with  meter reading instruments & |
! | { the other for the hardwired RS 232 port to|
_communicate with v arious modems for AMR )

2 Memory chips

e D e T e s

|
[
i
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Cﬂphml port should be used to transfer the meler dala:'
to meter reading instrument. |
The mechanical construction of the porl should be!
_such to facililate  the data transfer easily.

Dptirai 1‘Jurt

[ |

A e P LR, P P i o i S et e ol P e 1 o i g

“The power buppl} should be with the Capabililies as
per the relevant standards. The power supp ly unit Df
the meter should nol be affected in case the maximum|
voltage of the system appears to the terminals due [ﬂl
faults or due to wrong conneclions. Power suppljf
should be unaffected by the magnet.

i ET’nw::-r‘ ‘\-1.1]?1_‘11 }

i

3

s

.*

|

|

|

]; The active & passive components should be of thel
| surface mount type & are to be handled & soldered
j by the state of art assembly processes.
|

|

|

ol
i

3 I:'.].C‘Cl'l onic com [}ﬁﬂFT'I'l"f

a) The internal electrical components should be of
clectrolylic copper & should be protected [rom corrosion,
Tust ek,

The other mechanical components should be protected
from rust, corrosion ete. by suitable plating/ painting

*Ieclmmu. al pa rts

oo
_:;;j_.___.

3 L hm::thud_s

9 [Battery " Maintenance free Lithium with guaranteed life of 10

poge il o d L OBEER sob Aot ids Jon s ddo s el B S s

10 RTC & Micro controller. The ac FUI"‘IL‘\- of RTC shall be as per relevant IEC £
Tt el SoRTTS OV 7 LE"SLE‘“‘_jE"_f_Qi_. selgmacivar kil i, s ot

11 FCH Glass Epqu, fire  resistance  prade I"Ril,i

| with m1mmum thnknes.s 1.6 mm. !

i A B i A e A

The relevant cerlificale / performance guarantee certificate from the original manufacturers shall be
furnished to the BESCOM officers at the time of inspection.

5.14. Component specifications:

The meter shall be designed and manufacture using SMT (Surface Mount Technalogy) components, except far
power supply compenents, LED/ LCD etc. which are PTH type. All the material and electronic power components
used in the manufacture of the meter shall be of highest quality and reputed makes so as to ensure higher
reliability, longer life and sustained accuracy

SIl.No | Component Function/ Requirement Make/ origin
Feature
1 Current Element The meter should be with the current | The current transformer
transformers as measuring elemeants. should withstand for the

The current transformer should withstand | clauses under 5 & O of
for the clauses under 5 & 2 of I1S- 13779/ | 1S- 13779/ 1999

1999,
2 Measurement! The measurement! computing chips used | Analog Devises, AMS,
computing chips in the metar should be with the surface | Cyrus  Logic  Atmel,
mount type along with the ASICS. SMAES, MNEC Texas
Instrumeants, FPhillips
| Dallas, Maxim,
Toshiba, Renasas,
Siemens, National
| Semiconductor, 5T,
Teridizn
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[3 Memory Chips The memary computing chips should not | Atmel,
be affected by the external parameters | Semiconductor,
| like sparking, high woltage spikes or | Micrachip, Texas
g electrostatic discharges. Meter shall have | Instruments,  Phillips,
| nonvolatile memaory [NV, Mo other typa | Hitachi, Teridian,
of memory shall be used for data ; Toshiba, Renasas 3T,
recording and prograrmming. (The life of Siemens, Prolific
| the NVM is highest) there shall be security | technology
isolation between metering  circuit,
_communication circuit, and power circuit, _

4 Display modules The display modules should be well | Haijing, Haltek,
pratected from the external UV radiations. | Bonafied Technologies,
The display visibility should be sufficient to | Advantek, Truly
read the meter maounted at height of 0.5 | Semiconductor, Hitachi,
meter as well as at the height of 2 metars | Sony. Tianma,
(referd.2 d for wiewing angle}.The | Fairchild, sony,
construction of the modules should be | Tianma, Fairchild
such that the displayed guantity should | Semiconductor, Genda,
net disturbed with the life of display. It | Prolific Techonolgy .
should be trans reflective Htn or STH type
industrial grade with extended
temperature range.

5 Communication Communication modules  should be | Mational

modules | compatible for two ports {one for optical | Semiconductors,
| port for communication with meter reading | Hitachi, Texas
instruments & tha other for the hardwired | Instruments, Philps,
RS-232 port to communicate with various | HP, Agilent, Everlight
I B madems for AMR. - |
& Optical port | Optical port should be used to transfer the | Mational ,
| meter data to meter reading instrument. | Semiconductors,
The mechanical censtruction of the port | Hitachi, Texas
should be such to facilitate the data | Instruments, Siemens,
transfer easily. Bgilent  Philps, HP,
i Ewverlight, Korea,
B 8] | Osam
| ¥ Power Supply The power supply should be with the | SMPS Type
| capabilities as per the relevant standards,
The power supply unit of the meter should
not be affected in case the maximum
voltage of the system appears to the
terminals due to faults or due to wrong
connections. It should not also be affected
by magnet.

B Electronic components | The active & passive components should | Philps, Toshiba,
be of the surface mount type & are to be | Fairchild, Murata,
handled & soldered by the state of art | Rohm, Siemens
assembly processes. Mational

Semiconductors,
ATMEL, TEXAS
instruments, Hitachi,
! Ligitec, OKI, EPCOS,
| TDK, Epson,
5 : | Panasonic.

g Meachanical part The internal electrical components should '
be protected electrolytic copper & should
be protected from corrosion, rust etc.

The other mechanical compaonents should
be protected from rust, corrosion ete. by

L m, T suitable plating/ painting methods
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10 Battery Maintenance free battery (Ni-mh or Li-ian} | Renata, Panasonic,
of long life of 15 years. Varta, Tedrium, Sanyo,
Makes & arigin: Varta Tedriun, Sanyo or | MNational, Tadiran,
national. Duracell, Tekeell, Sany,
Only non rechargeable battery should be | Saft
| used for RTC as well as display in
absence of power since the life & reliability
of these are better than the rechargeable
batteries. Lithium-ion with. guaranteedlife
s of 10 years
11 RTC! Micra controller The accuracy of RTC shall be as per | Philps, Dallas, Atmel,
refevant IEC/ |5 standards Motorola, NEC,
Renesas, Hitachi,
I Xicor, Texas
Instruments, NEC, OKI,
_ Epson, 5T
12 P.CE Glasz Epoxy, fire resistance grade FR4,
with minimurm thickness 1.6mm

5.15 LED/LCD INDICATIONS

a) LEs /LCTs shall be provided for following indications:
1) 1.ED for Test output pulse (Imp/lowh) - Red
2) 1.C0 ICON for load earthing
3) LCD ICON for neutral missing,
3) LCD TCON for magnelic lamper
However, except for the test output pulse LEL, all the other indications can be alternatively provided
as Icon on backlit LCD display. LET} shall be of low power consumption and distinctly visible from
distance.
b} LED indication /LCD display shall be provided when currenl measurement is through neutral circuit.
¢} The location of calibration [ ED (preferably at the center) should be such that the calibration pulses can

be sensed easily through the sensor. The cleavance of calibration TED from any of the sides of window

portion shall be approximalely 20mm.

6.0 SALIENT FEATURES

The meter shall have following addilional salient features:

a) The meter shall be compact in design. The entire design and construction shall be capable of
withstanding stresses likely to occur in actual service and rough handling during Lrﬁnsporl‘alion. The
meter shall be convenient to transport and immune to shock and vibration during transportation and
handling.

b} Even if phase lo phase voltage ie. 415 volts is supplied between phase and neulral of the meler, the
meter should not get damaged and conlinue to record correctly wilhin class 1 accuracy after
restoration of normal supply.
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c) The meter should not saturate up to 720% Ib and should record energy accuralely for P.F. range a 0 lag
- unity - U lead.

d) The meter should not have any form of mechanical adjustments such as trim-pols polentiometer ele.
for calibtation. The meter shall be tested, calibraled and sealed at manufacturer's works before
dispatch. Trurther, no modification of calibration shall be possible at gite by any means whatsoever,
The meter shall be software calibrated. All important data such as calibration data, billing parameters
and cumulative kWh should be stored in internal WV to the main processing circuit and it should
not be possible to change it through standard serial communication.

¢) The short-time over current rating shall be 30 Imax for one half cycle at rated frequency as per clause
Mo 9.2.3 of 15: 13779/ Clause 7.2 of TRC 62053-21 ,

f) The meter shall withstand impulse voltage test at the rated impulse voltage of 10 KV,

g} The meter shall have internal rechargeable battery and / ov industrial grade long life battery with
sufficient capacily lo enable the meter reader to take meter reading even under power off conditions.
The above ballery activated through push button during power failure, shall be available throughout
the design life (10 years) of the Meter. No power shall be consummed from this circuit when mains are
available. The same push buiton shall be used for displaying the readings included in auto scroll
mode only during power outage.

In any case RTC battery shall nof be used for display under power off condition.

7.0 GENERAL

a) All electrically live screws shall be of nickel/tin plated brass.

b) The meter shall draw powrer for its working through phase and neutral.

¢} The terminal inserts shall be of heavily tinmed brass.

d) The meter shall conform to the degree of protection TP 51 of IS: 12063/TEC  62052-11 clause 5.9 for
protection against ingress of dust, moisture and vermin.

e} Ihere should not be any creepage in the meter even at 120% & 70% of supply voltage.

f) The meter should be free from jumps during sudden switching of heavy loads/ transient voltage
spikes.

g) Meler shall display direct reading and without multiplying factor.

h) Principle of operation of the meter, outlining the methods and stages of computation of various
parameters starting from input voltage and current signals including the sampling rate, if applicable
shall be furnished by the vendor .

i) The vendor shall [urnish details of memory used in the meter,
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8.0 ELECTROMAGNETIC COMPATIBILITY AND INTERFERENCE REQUIREMENT

The meler shall meet EMI/EMC requirements as specified in the relevant standards described earlier in
this specification and shall also be protected against radiated interference from either magnetic or radio
frequency sources. Ihe offered whole current meter shall also withstand DC Immunity test as per
relevant standard so as to ensurc that the meter current circuits do not saturate on passage of direct

current

- The meter shall be designed in such a way that the conducted or radiated Electromagnetic disturbance as
well as electrostatic discharge do not damage or substantially influence the meter.
The disturbance(s) discharge(s) to be considered are:
(i) Harmomics.
(i) Voltage dips and short interruptions.
(1ii) Fast ransient burst test
(iv) External D.C. and A.C. magnelic ficlds
(v} Electromagnelic H.F. fields
(vi) Electroslatic discharges.

(vii) Radio frequency interference suppression.

9.0 MANUFACTURING ACTIVITIES

a) Al the materials, electronics and power components, ICs used in the manufacture of  the meter
shall be of highest quality and reputed make like mentioned in this specification to ensure
higher reliability, longer life and sustained accuracy and there shall be no drift in the accuracy of
the meter at [cast upto 10 years.

b) 'The manufacturer should use application specific integrated cireuit ASIC or Micro controller for
metering functions. |

¢) The clectromic components shall be mounted on the printed circuit board using latest surface
mounted technology (SMT) except power components by deploying automatic SMT pick and
place machine and re-flow solder process.

Further, the Vendor should own or have exclusive access (through hire, lease or sub-contract) of
the afore-mentioned facilities.

Adequate documents regarding exclusive hire or exclusive lease shall be made available. In case
of sub-contract, it shall be ensured that the subcontraclor is not carrying out sub-contracting for
any other vendor in the above tender. The vendor shall indicate with the name and location of
such facility along with an undertaking and certificate from the ulility and any ambiguity on

such a confirmation shall result in immediate disqualification of the vendor.
Tech spec
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The above shall be verified during weorks inspectiom or material inspeclion also  and if any
ambiguity is found, it shall be considered as a breach of contract by the successful vendor .
Vendor s without in-house design, development and manufacturing facility as above will not be
comgidered as meter manufacturers.

The 'CB malerial should be of glass epoxy FR-4 grade conforming to relevant slandards.

d) Al insulating materials used in the construction of meters shall be non-hygroscopic, non-aging
and of tested quality. All parts which are likely to develop correction shall be effectively
protected against correction by providing suitable proleclive coaling.

¢)  Quality should be ensured at the following slages:

(i} At PCB manufacturing stage, each board shall be subjected to bare board testing,

(ii) At insertion stage, all components should undergo testing for conforming to design
parameters aned orientation.

(iii) Cornplete assembled and soldered PCB should undergo funclional testing using test
equipments {lesting zig).

(iv) Prior to final testing and calibration, all meters shall be subjected to accelerated ageing test
to eliminate infant mortality.

[} The calibralion of meters shall be done in-house.

g) The vendor should submil the list of all components used in the meter along with the offer,

h) A detailed list of bought-out items which are used in the manufacture of the meter should be
furnished indicating the name of firms from whom these items are procured. The vendor shall
also give the details of guality assurance procedures followed by him in respect of the bought -
out items,

i) The details of tesling lacilities available [or conducting the routine and acceptance tests and other
special tests on the meter shall. be furnished with the bid. The facility available if any for
conducting bype lesi{s) may also be furnished.

10.0 TESTS
10.1 TY¥PE TESTS
a) Type test as per [S:13779: The type test certificates for all tests as per 15 13779 - 1999 (with latest

amendments) shall required to be furnished along with offer. Type test cerlilicates [rom any one of
the standard Laboralories such as CPRI/ERDA/NPL/ERTL (NABL accredited for particular
equipment/ test) shall only be considered. Type test certificates from Fducational institute(s) will
not be accepted. The Lype lest certificales shall nol be more than 03 years old from the date of bid
opening. In absence of these ype lest reporls, offer shall be rejected. Type tests should have been
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comducted om meter having similar comstructional and other features.

b) Additional Type Test: In addition to the test mentioned at (a) above vendor shall also have to furnish
the [ollowing lype lesl reporls.
i External AC/DC magnetic influence tests as per CBIP Technical Reporl-304.
ii.  DCinfluence test as per 1S:13779-1999 or TEC 62053-21, in phase circuit.
i, Immunity to Conducted Disturbances in accordance to TRC 62052 -11.
iv. The test of influence of supply voltage shall be carried out as per clause no. 12.7.21  of IS
13779,/ 1999, except the interruption time should be variable from 10 msec to 5 sec. instead of
[ixed lime.
v.  Test of voltage variation as per this specification.
vi. Compliance of anti-tamper features as per Clause 3.8 of this specification.
vii. The meler shall wilhstand impulse vollage lesl al the raled impulse voltage of 10 KV as per
procedure laid down in the IS 13779 /1994,
The following information should be clearly mentioned in the type test veports:
i. Type of Display ie wiwther counter type or LD display.
ii. Details of Shunls / CT used in main and neutral circuil

The purchaser reserve Lhe right lo demand repetition of some or all the type tests al purchaser's cost.

10.2 ACCEPTANCE TESTS (Before commencement of outlet)
The approved vendors shall manufacture at least 10% quantity of annual requirement and offer
inspection call.

a) List of Acceptance Tests: Meter shall pass all the Acceptance test as laid down in 1S 13779,/1999
{with latest amendments). In addition, following tests shall also be carried out as Acceptance tests by
adopting methods specified in IS: 13779/15: 8000/0fher relevant IBC standard / CBIF Tech. Report-304
/ (latest amended)/ this specification.

1] Voltage variation test as per this specification.

ii} Test of DC components in AC circuits - The limits of vartation in percentage error shall be 5.0% for
class 1 meler al Imax /2 and UI'F, as per annexure L of 15: 13779,

iii) Diode injection test as per clause 5.8 (d) of this specification. The inspecting officer shall verify
that no LX supply/ signal is given to reference meter during the DC injection test.

iv) Accuracy test under following anti lamper condilions:
Phase neulral inlerchanged

Ph-neutral normally connected and load earthed
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Phase neutraj imtercha nged and load earthed

Supply and Ioad side interchanged and Toad earthed
Supply and load side interchanged and reversed and load earthed
Normal connection with partial earth Joad
Neutral disconnected at both sides.
v Pmma_mentmagnet tesl {as specified in Clause 5.8(e) of Lhis specification),
vi) External Magnetic fields (A.C. and D.C.) as per CRIP T, echnical Report No, 304 (with Iatest
amendments,)
vil) Clow wire Lest for Polycarbonate materia)
viil) Withstand limpulse vollage lest at T0 kY sha)] be carried out on ape sample
From first ot as PET procedure laid down in 1S, 13779,/1999 in NABT. 1, b.
ix} The accuracy of display parameters shall be verified at (he time of inspection

in line with class of accuracy of meler,

xi] If phase to phase voltage Le, 415 yolis ig supplied belween Phase and neutral of (he meter, the
meler should not get damaged and continge o record correctly after resioration of normal
supply.

xii} The atcwracy of the metor may also be checked and it should nat be aff, ecled with (he
application of abnormal voltage/ frequency generaling device such ae Spark discharge of
approximately 35 kV. The meter shall be tested by Ieeding the output of this device to meter in
any of lhe ﬁ:l-Hmm.ng Manner for 10 minu tes:

* Onany of the Phases or neukral terminals
* Onany comnecting wires of the meler

* Voltage discharge with 0-10 mm spark gap
* Abany place in load circuit

The accuracy of meter shall be checked before ang after the application of ahove device(s) with site

conditiong,

J Sampling Plan Yor Acceptance Tesk: Number of samples for test from each lot shall be sclected as per

avision of IS, The criteria for selection of No, of samples and for aceeptance of lot will be as and er.
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g Sa-mpling plan for Criteria for
Particular of tests the lot of 1001 and acceptance of
No
above lot |
No load test and minimum starting As per clause
1 > 32 1o, =
currenl lest 11-3.1 of IS
All other acceptance tests including meter
conslant test as per IS & GTP except 8 nos out of above As per clause
2 repeatahility of error test, vibration test and 32 samples passing H-320fI5
shock test in sequence to be mutually agreed | tests at s1. nwo, 1, Anmnex
between Manufacturer and Tnspecting officer.
i 5. i Tach sz :
: Fepeatability of error tesl, vibration test & NEE EI a‘bm s e
= S | & samples passing should pass all
PRO LRI s 1 : tosts at st no. 2 three tests.

The sampling plan shall be as per [S: 13779 except that maximum lot size may be read as 10,000 Nos. If offered
quanlity is more than 10000 Nos., sub-lots of maximum 10000 Nos, shall be taken for accoptance fests.
Samples shall be selected at random from the each lot/sub lot of melers and acceptance test as per releva
standards and additional acceptance tests as per technical specilication shall be carried oul on these samples.

(c) Facilities for condueting Acceptance Test: Vendor s should have all the facilities at their works to carry

out acceplance test mentioned above in CL11.2 (a). The reference standard meters used for conducting tests
shall be calibrated periodically al any NABL Accredited Test laboratories and lesl cerlificates shall be
availalle at Works for verification by purchaser's representative. Any subslandard meter used for testing
shall be calibrated using the above mentioned reference/standard meters. Vendor s shall have clearly
mentioned the fact that they have all facilities to carry out Acceptance Tesl as mentioned at C1.11.2 {a) and,
any false information in this regard shall be treated as breach of conlract by the supplier and purchase

order placed, if any, shall be liable for cancellation.

10.3 ROUTINE TESTS
ATl the Routine tests as laid down in 15 13779/1999 {wilh lalest amendments) along with Anti-

Tamper Feature tests as described in CL5.8 of this specilication shall be conducted on each and
every meter by the manufacturer. Test resulls may be asked to be produced at any time by the
purchaser or its representative. One sct of routine rest reports shall accompany each dispatch
consignment for reference.

Wendor s shall have clearly mentioned the fact that they have all facilities to carry out Acceplance
Test as mentioned at Cl 11.2 (a} and, any false information in this regard shall be treated as breach

of contract by the supplier and purchase order placed, if any, shall be liable for cancellalion.
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1L GUARANTEED TECHNICAL PARTICULARS

If the vendor desires to furnish any other information (s) in addition to the details as asked for, the
same may be furnished against the lastitem of this schedule.
12,0 PACKING AND FORWARDING

The meters shall be packed in cartons / crates suitable for vertical/horizonlal lransporl as the case

may be, and suitable to withstand handling durig transport and outdoor storage during Lransil. The
supplier shall be responsible for any damage to the equipment during transit, due to improper and
inadequate packing. The easily damageable material shall be carefully packed and marked with the
appropriate caution symbol. Proper arrangement for lifting, such as lifing hooks or handles etc.,
shall be provided, Any material found short or broken inside the packing cases shall be supplied
immediately by supplier without any extra cost.

The packing shall be done as per the manufacturer's standard practice. However, packing should be
safe and water-proof and manufacturer should ensure the packing is such that, the material should
not get damaged during transit by Rail/ Road.

13.0 REPLACEMENT OF DEFECTIVE METERS

The meters declared defective by the consignees and /or by meter testing lab shall be replaced by the
supplicr up to the full satisfaction of the purchaser at the cost of supplier within 14 days of intimation
by purchaser/ stores officer.

14.0 MAINTENANCES GUARANTEE:

The meter shall be guaranteed for a period of Five years from the date of receipt of material. The

vendor shall replace the defective meters within a period of 14 days from the date of intimation
from the concerned consumer or from BESCOM authorities. 'The guarantee for the replaced
meters shall start from the date of such replacement which shall be marked on name plate. In
case defective meters are not replaced in stipulated period the penalty as per clause of delay in

delivery shall be applicable.

15.0 QUALITY ASSURANCE PLAN

ta) The design life of the mefer shall be minimum 10 years and fo prove the design life, the firm shall
hawve af least the following quality Assurance Plan:
(i} The factory shall be completely dust proof.
(i) The lesting rooms shall be temperature and humidity controlled as per relevant standards.
(i) The testing and calibrating equipments should be automatic and all test equipment shall have
their valid calibration certificates.
(iv) Power supplies used in testing equipment shall be distortion free with sinmsoidal wave -

Tech spec
Page 27 of 29

G Manager (El)
Meters and Commercial
Corporate Office, BESCOM,
Bangalore-01.




forms and maintaining constant voltage current and  frequency as per the relevant standards.
{v) During the manufacturing of the meters the following checks shall be carried out.
a) Metor frame dimensions tolcrance shall be mingonun.
b} The assembly of parts shall be done with the help of jigs and fixtures so that human errors are
eliminaled.
¢) The meters shall be batch tested on automatic, computerized test bench and  the results shall
be printed directly without any human errors.

(b} The vendor shall invariably furnish the following information alony with his bid, failing which his
bid shall be liable for rejeclion. The informalion shall be separalely given for individual type of
material offered.

{i) Statement yriving list of important raw materials, names of sub suppliers for the raw materials.

{if} List of manufacluring lacilities available.

{iii) Level of automation achieved and list of arcas where manual processing exists,

{iv) Tist of areas in manufacturing process, where stage inspections are normally carried out for
quality control and details of such tests and inspections.

(v) Special features provided in the equipment to make it maintenance free.

{vi} List of lesling equipment available with the vendor for final testing of equipment specitied
and lest-planl limitations, if any, vis-a -vis the type, special acceptance and routine tests
specified in the relevant standards and this specification. These limitations shall be very
clearly brought out in schedule of deviations provided with the tender.

{c) The oullels of manufaclurer which pass the lesls as per Lhe clause 10(b) will be continued for a
period of one year. The supplier shall maintain record of the issue of meters and  this  can be
checked by BESCOM representative of the officer of the rank of Execulive  Engineer al  all
reasonable tmes. Any time after one year, the meters will again be picked up from the outlets at
random and the meters will be tested at CPRI/NABI. aceredited labs at the cost of BESCOM.

If the meter fails in testing, the oullets are liable for closure. Aller three years of opening of outlels

further renewal of contract is again subjecl lo Lype lests at the cost of supplier and price

negntiations with BESCOM at that point of time. In case of any disagreement in cost/ quality after
three years, outlets will be closed and retendered. The supplier shall keep the outlels open for at
least @ months (after three years) or 6l such other allernalive arrangements are macde.

16.0 ACCURACY OF METERS

There will be no drift in the ACCUracy af the meters supplied agamst this purchase order for a period of

10 years (life time} from the date of supply. In case any drift is noticed / found beyond permissible
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limits during this period, the supplier shall recalibrate such a meter for correct accuracy, and in the

event recalibration is nol possible, replace such meter {s) by now meter(s) withoul any extra cost.

17.0 DOCUMENTATION

1. The vendor shall furnish following along with bid;

(iOme set of drawing clearly indicating the general arrangements, fitting details, electrical
connections elc.
(ii) Technical leaflets (user manual) giving operating instructions.
(i) A list of all compoments used in the meter,
2, One set of operaling manual shall be supplied to each consignee for every 100 Nos, of  melers.

3. One sel of routine test certificates shall accompany each dispatch comsigmment.

Fxc% Executive Fngineer,
M vision, MT division,

BMAZ, BESCOM BRAZ, BESCOM

ﬁmanamr (El)
Meters and Commercial

Corporate Office, BESCOM,
Bangalore-01.
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