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SPECIFICATION FOR 33 KV C&R PANELS
SPEC NO.STORES:MSC-II/33kv C&R panel/2011.

SCOPE:

1.1.

1.2.

1.3.

1.4.

This specification covers design, manufactussembly, testing before supply, inspection,
packing and delivery and other basic technicguirements in respect of control and relay
panels for 33 kV lines, 33/11KV Power Transformevghout differential protection and
33/11KV Power Transformers with differential prdien to be installed at various 33/11 kV
sub-stations in Maharashtra. The equipment to ppl&a against this specification are required
for vital installations where continuity of seseiis very important. The design, materials and
manufacture of the equipment shall, thereforepfttbe highest order to ensure continuous and
trouble-free service over the years.

The equipment offered shall be complete with attaecessary for their effective and trouble-
free operation. Such parts will be deemed tovitlein the scope of the supply irrespective of
whether they are specifically indicated in toeneercial order or not.

It is not the intent to specify herein comple&tails of design and construction. The equipment
offered shall conform to the relevant standami$ @e of high quality, sturdy, robust and of
good design and workmanship complete in alpeets and capable to perform continuous
and satisfactory operations in the actual servioaditions at site and shall have sufficiently
long life in service as per statutory requiremelitthe dimensional drawings attached with this
specification and the notes thereto are generdliflustrative nature. In actual practice, not
withstanding any anomalies, discrepancies, omissioin-completeness, etc. in these
specifications and attached drawings, the demigh constructional aspects, including materials
and dimensions, will be subject to good engingepractice in conformity with the required
quality of the product, and to such tolerancéiepances and requirements for clearances etc.
as are necessary by virtue of various stipulationghat respect in the relevant Indian
Standards, IEC standards, I.E. Rules, I.E.Act dhdrcstatutory provisions.

The Tenderer/supplier shall bind himself to ablge these considerations to the entire
satisfaction of the purchaser and will be regghito adjust such details at no extra cost to the
purchaser over and above the tendered ratesraed.p

SERVICE CONDITIONS:

2.1.

2.2.

System particulars:

a. Nominal system voltage . 33kv&1llkv

b. Corresponding highest system voltage . \B&K2 kV

c. Frequency .. HF*3%

d. Number of phases w3

e. Neutral earthing ... I8l grounded

Equipment supplied against the specification dhakuitable for satisfactory operation under the
following tropical conditions:-

a.Max. ambient air temperature : 50°C
b.Max. relative humidity : 100 %
c.Max. annual rainfall : 1450 mm
d.Max. wind pressure : 150skp.
e.Max. altitude above mean sea level : 1000 mtrs.
f. Isoceranic level : 50
g.Seismic level(Horizontal acceleration) : 0.3g.
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3.

3.1

3.2

h.Climatic Condition Moderately hot and humid trogickmate conducive to rust and fungus
growth.

i. Reference Ambient Temperature for temperature: 5€edeg C

2.3. The climatic conditions are prone to wide variaiiom ambient conditions and hence the
equipment shall be of suitable design to worksgattorily under these conditions.

2.4.  Auxiliary supplies available at the various sultistess are as follows:-

24.1. Rating:
i. A. C. Supply 240 volts with + 10% variation
ii D.C. Supply 30 V DC with +10% to — 15% variation
i | Frequency 50 Hz with +3%

2.5. The control & Relay Panels and various sub-unitgfmanents mounted on the panels shall
conform to the latest revisions of the followistgndards :

a) IS 12063/1987 Degree of Protection providecefwlosure of
electrical equipment.

b) IS 5/2004 Colour for ready mixed paints & enasnel

c) IS 3231 /1986 & 1987 Electrical relays for powgstem protection

d) IEC 60255 amended uptodate Numerical biase@giioh relay

d) IS 8686/1977 Static Protective Relays

e) IS 1248/2003 Indicating instruments

f) IS 14697/1999 HT Static Tri vector TOD Energy meter

Q) IS 6875 amended up to date Control switches

h) IS 4794/1968 & 1986 Push buttons

i) 1S:5578/1984 Marking of insulated conductors.

CONSTRUCTIONAL DETAILS :

The C&R panels against this specification shbé# simplex type with all controls, indications,
meters and protective relays mounted on the front.

Each C&R panel for 33 kV lines shall accommoddi¢he necessary equipment required for one 33 kV
feeder circuits.

3.3 Control and relay panels meant for 33/11 kV tramsfr shall accommodate all the necessary
equipment for one transformer circuit.

34 The panels shall be free-standing , floor mountigge suitable for indoor installation. Panels
shall be completely metal enclosed, and shatlvide degree of protection not less than ORr3
accordance with IS 12063/1987. Type test repoittiis respects shall be furnished with offer.

3.5 Panels shall be made of folded construction rigidcsural frames enclosed completely with
smooth finished rolled sheet steel of thickness lests than 3 mm for front portion of panel and 2 fior
other portions of panels. Sufficient re-inforcemshtll be provided for level surfaces, so as toehav
resistance to vibration and rigidity during sport, installation and operation.

3.6 Each simplex panel shall have suitable hinged gloatr the back. The doors shall be provided
with 3-point locks operated by suitable handle.t&wot plates of the panels shall be fitted with ogable
gland plates to allow cable entries from th#dyo. Gland plates shall be suitable for fixthg cable
glands at an elevated height of at least 100abave the ground level. Terminal Connectors and Tes
terminal blocks for cables shall be fixed at avated height of at least 200 mm above the Bottlate p
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3.7 Design, materials selection and workmanshipll sha such as to result a neat appearance
both inside and outside with no welds, rivatbalt heads apparent from outside. Steel stetett be
suitably treated to achieve neat appearance aodalg life. Final painting of panels shall beadawith
Light Grey colour to shade no.631 as per IS-5,oth interior and exterior. Epoxy powder coating
method shall be used for painting, and shall haatynfinish.

3.8 All wiring shall be carried out with 1100 voltgrade single core, multistrand flexible tinned
copper wires with PVC insulation. The conduct@esshall be 2.5 sq. mm. (minimum). Wiring troughs
shall be used for routing the cables. Wire numlgsriand colour code for wiring shall be as per IS
1S:5578/1984. The wiring should be encased in blatevidth PVC casing. The wiring diagram for vasou
schematics shall be made on thick and durable vg@fer in permanent black ink and same should be
encased in plastic cover thermally sealed. It shtel kept visibly in a pocket of size 350 x 400 min
MS sheet of 1 mm thickness, on the interior surfffaear door marked

3.9 Terminal blocks shall be of clip-on design madeafuton-trackable insulating material of 1100
V grade. All terminals shall be stud type, with @lrrent carrying and live parts made of tinnéatex
brass. The studs shall be of min 4 mm dia brass.Wdshers, nuts, etc. used for terminal connestwal
also be of tinned plated brass.

3.10 The terminal connector/blocks shall be disconngctype terminal connectors with automatic
shorting of C.T. secondary terminals shall be piedi in CT secondary circuit. All other terminal
connectors shall be Non- disconnecting type. Teahvshould be shock protected in single mouldedepiec
Terminal block should have screw locking desigprevent loosening of conductor.

3.11 At least 20% spare terminals shall be provided.té&iminals shall be provided with ferrules
indelibly marked or numbered and identification Islearrespond to the designations on the relevan
wiring diagrams. The terminals shall be rated ddequate capacity which shall not be less thanrhPsA
for control circuit. For power circuit it shall nbe less than 15 Amps.

3.12 MCBs of appropriate rating shall be providedr fdC positive and negative of each
circuit/sub-circuit. MCBs shall also be providied AC (240V) circuits. However HRC fuses of siliite
rating shall be provided for PT circuits.

3.13 All front mounted as well as internally mountégms including MCBs shall be provided with
individual identification labels. Labels shall bouamted directly below the respective equipment st
clearly indicate the equipment designation. Latgekhall be on aluminium anodised plates of 1 mm
thickness, letters are to be properly engraved.

3.14 Each panel shall be provided with cubicle illumioatlamp in shrouded holder, controlled by
door operated switch. Space heater of 80 w ratioiggavith control switch shall be provided insideclea
panel. Cubicle lamp and space heater shall bebdeiita work on 240 V AC supply. In each panel, 8ne
pin 10 Amp industrial type power plug alongwithntm! switch shall be provided for extending 240 V
AC supply.

3.15 Each panel shall be provided with one earth busiaé 25 x 3 mm (minimum) . The earth bus
shall be of tinned plated copper, and all metalises of relays, instruments etc. shall be coadeotthis
earth bus independently for their effective eaghifihe wire used for earth connections shall haeerg
insulation.

3.16 The panels shall be of overall dimensions 70050 & 2310 (W x D x H) mm. The height
2310 mm is inclusive of the height of base fraftee height of base frame is generally 100 namd,
shall be painted black.

3.17 The constructional details and mounting arrangeénf@nvarious front mounted equipments
shall be as per the enclosed drawings. The cénésrof any relays, if additionally provided, 8heot be
less than 450 mm from ground level.

3.18 In addition to the main circuit label, each parstiall be provided with a label indicating the
following details :

Name of supplier :
Purchase order ref: (T- dtd. )
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DC voltage:
Panel sr.no:

3.19 This lable shall be provided on the rear sideeclds the door handle. A sticker type lable
indicating the above details shall be providedttenpacking case for easy identification.

4. PROTECTIVE RELAYS AND CONTROL /INDICATION EQUIPMEN TS:

4.1 The relays, switches, meters and other acdessoffered shall be subject to a maximum of
three reputed make and of proven design. The 8dday offer more than one alternative, for each
equipment, provided all the alternatives meet thguirement of the technical specification. Isea
any or all the alternatives offered is/are fotmdbe not acceptable to MSEDCL, the bidderlshal
be ready to offer any alternative equivalent whgchcceptable to MSEDCL.

4.2 Protective relays:

4.2.1 For 33 KV lines, Non directional 2 O/C & 1 E/F aglwith High set Relay should be
provided. Numerical biased protection relays ( @gle requirements are given in annexure-
Il B) shall be suitable for auxiliary supply (30¥.C.) and shall have a reset push button
and a test push button to test the relay funatigh provision to trip bypass push button.
All these relays shall be of 3 seconds IDMT chamastics, the O/C elements having current
setting variable from 50% to 200 % in steps of 1@%#d the E/F elements having current
setting variable from 5% to 80% in steps of 5%.

4.2.2 For each incomer and feeder, high speed trippafay rshall be provided. Over current &
Earth fault relay shall be connected to trip doibugh high speed trip relay.

4.2.3 LCD Display : Relay should have 12 mm LCD bactigplay.

4.2.4 For 33/11 kV transformers of rating 10 MVA, diffet@l protection shall be provided.
Transformer differential relay shall be numeripaydifferential relay, with in built current
amplitude & vector group compensation feature & algth differential high set element for
two winding power transformer conforming IEC 602§&rinciple requirements are given in
annexure- 1l B)

4.2.5 All the relays meant for panels shall be suitable30 V DC.

4.2.6 In case any special software/devices are requivedhe testing/setting of the protective
relays, the bidder shall include one set of sudessories in the offer free of cost. The unit
price for such items shall be indicated in the offe as to enable the purchaser to order out
more sets if required.

4.2.7 All relays should be suitable for flush mounting ©r& R panel and all connections should
be on backside. The relay should be draw —out pypkerably with automatic shorting of CT
circuit at a time of removal of relay from the cagi

4.2.8 In case the protective relays offered are not ufsntured by the tenderer, an undertaking
from the respective relay manufacturer indigatiis readiness to extend necessary
technical support and back-up guarantee as braughnh Schedule-V for the satisfactory
operation of the relay shall be furnished by tdvederer in his offer. The tenderer shall
also furnish an undertaking (from the relay maotufieers) confirming that the relay offered
is in the current range of manufacture and will lb® phased out for at least 10 years from
the date of supply.

4.2.9 Test terminal blocks used in metering circuit stz suitable for 3 phase 4 wire type
connections.

5. MIMIC DIAGRAM:

5.1 Mimic diagrams depicting the bus and the re@pwesition of circuit breakers and isolators shall
provided on each control panel. Mimic diagram shallneatly painted with the below listed colours
to shades mentioned below. The mimic shall havedOwidth. Non-Discrepancy control switch for
the C.B. shall be mounted within the mimic, oating the C.B. ON/OFF status.
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Sr. No. | Voltage grade Colour Shade no.
1 33 kV Brilliant green 221 asperlIS5
2 11 kv Traffic yellow 368 as per IS5

6. Circuit breaker Control Switch :

6.1 Non- discrepancy type T-N-C type switch shall bevited for remote operation of circuit breaker.
The switch shall be mounted in the mimic diagitself such that the stay-put ('N') position Iwil
render the continuity of the mimic. One greenDLEor 'breaker open' indication and one red LED
for 'breaker closed' indication shall alsopbavided adjacent to the T-N-C switch.

6.2 Switches should have finger touch proof termin&sr the convenience of maintenance, screw
driver guide should be from top/bottom of the sWigmd not from the side. Terminal wire should be
inserted from the side of the switch terminal.

6.3 Terminal screws must be captive to avoid misplagingd maintenance.
6.4 Switch shall be with 48 mm x 48 mm escutcheon plasgieked with Trip & Close.

6.5 Trip-neutral-close, with pistol grip handle must fngshed in to spring return to either trip or close
position from Neutral position for safety and nagtjturn to trip.

6.6 One contact to close in each position of Trip ards€. Contact not required in Neutral position.
Contact rating shall be 12 A at 30 V DC.

7. Semaphore Indicators:

7.1 When semaphore indicators are used for equiprpesitions, they shall be mounted in the mimic,
such that the equipment closed position shall cetapthe continuity of the mimic. Similarly,
when control switch of discrepancy type is usadelquipment control, it shall be mounted in the
mimic such that the equipment closed positigre. gcontrol switch knob) shall complete the
continuity of the mimic.

7.2 Semaphore indicators shall be provided for tsota The semaphore indicators shall be three
position type, having one intermediate positmimdicate the "DC supply fail" condition.

8. Annunciators:

8.1 12 Window annunciators suitable for the visual sudible alarm annunciation shall be provided
on the control panel. These shall be micro gseor based units using bright LEDs.

8.2 Annunciator facia units shall have translucelgstic windows for each alarm point.

8.3 Annunciator facia plate shall be engraved in blettering with respective alarm inscription as
specified. Alarm inscriptions shall be engraved each window in not more than three lines and
size of the lettering shall be about 5 mm. Thscriptions shall be visible only when the respect
facia LED is glow.

8.4 Annunciator facia units shall be suitable for flushounting on panels. Replacement of individual
facia inscription plate and LED shall be possibten front of the panel.

8.5 Unless otherwise specified, one alarm buzzer migamton-trip alarms and one bell meant for trip
alarms shall be provided in each control panelumed inside).

8.6 Each annunciator shall be provided with 'AccefReset’ and ‘Test' push buttons, coloured red,
yellow and blue respectively.

8.7 Special precaution shall be taken by the supptieertsure that spurious alarm conditions do not
appear due to influence of external magnetic $iedth the annunciator wiring and switching
disturbances from the neighbouring circuits witthia panels.

8.8 In case 'RESET' push button is pressed beforeoraiaiity is cleared, the LEDs shall continue to
glow steady and shall go out only when normaiaion is restored.
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8.9 Any new annunciation appearing after the djpmmaof 'Accept’ for previous annunciation, shall
provide a fresh audible alarm with accompaniedalis even if the process of "acknowledging" or
"resetting” of previous alarm is going on oyéd to be carried out.

8.10 Provision for testing healthiness of visual aaddible alarm circuits of annunciator shall be

available.
12 Window Annunciation Scheme to indicate followfigctions.
i) Differential protection operated 1 no.
ii) Back up protection (O/C+E/F) operated .. 1 no.
i) | Oil Temp. Alarm for transformer 1 no.
iv) | Oil Temp. Trip for transformer 1 no.
V) Winding Temp. Alarm for transformer 1 no.
vi) | Winding Temp. Trip for transformer 1 no.
vii) | Buchholz Alarm for transformer 1 no.
viii) | Buchholz Trip for transformer 1 no.
ix) | OLTC Buchholz alarm for transformer 1 no.
X) OLTC Buchholz Trip for transformer 1 no.
Xi) | Spare 1 no.
xii) | Spare 1 no.
Mounting Flush
No. of facia windows 12
No. of windows per row 6
Supply voltage 30V DC
No. of LEDs per window 2
Lettering on facia plate Properly engraved

9. Indicating LEDS :

9.1 Indicating LEDs shall be panel mounting type witkar terminal connections.

LED shall be

provided with series connected resistors prefefatilt-in in the LED assembly. LEDs shall have
translucent LED covers to diffuse lights, colaumed, green, amber, clear white or blue as
specified. The LED cover shall be preferably sarew-on type, unbreakable and moulded from

heat res

isting material.

9.2 All indicator shall have bright LEDs having loritel Conventional bulbs are not acceptable.

9.3 The indicating LEDs with resistors shall withstet#0% of rated voltage on a continuous basis.

10. Trip circuit supervision scheme:

10.1  Trip circuit supervision scheme shall be such thating of trip circuit healthiness is possible
irrespective of whether the C. B. is in the closeadpen positionThe Trip Circuit Healthy LED
should glow continuously in CB ‘ON’ Position and ondemand in C.B. ‘OFF” position. The
rating of dropping resistance in series with Trip Grcuit Healthy LED shall be such that the

Trip Coil should not get damaged because of contirmus current flowing through it.

11. Master Trip

relays :

11.1 The trip relays shall be high set, hand reset tyfee relay shall have heavy duty contacts

suitable for tripping function. Relay shall havenimium 2NO + 2NC contacts.
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12. Principal requirements of protective relays, metgriequipments, auxiliary relays breaker control
switches etc. are as follows:

12.1  Ammeter:
12.1.1 Each circuit one ammeter and associated selegtdchsshall be provided.

Mounting Flush
Size 48 x 96 sg. mm. case
Response Time 1 second

Operating Temperature Up to 55°C

Dielectric Strength 2 kV RMS for 1 minute

Frequency 50 Hz

Operating Current 1 A from CT Secondary.

Type Panel Mounting with'8 Digital Display

12.2 Ammeter selector switch:

12.2.1 Ammeter Selector switch shall be a four-positionvs/ with off) rotary type with R, Y, B
and 'OFF' positions marked clearly on 48x48 mmsibed aluminium plate with black
handle. Switch should be single hole mounting aatdstcrew mounting. Switches should
have finger touch proof terminals. Terminal wireosll be inserted from the side of the
switch terminal. Terminal screw must be captivavoid misplace during maintenance.

Rated Insulation Voltage 1100V
Rated Impulse withstand voltage 6 kV
Rated Operational Current 12 A
12.3 Volt Meter.
Mounting Flush
Size 48 x 96 sg. mm. Case
Response Time 1 second

Operating Temperature Up to 55°C

Dielectric Strength 2 kV RMS for 1 minute

Auxiliary Supply 110V

Frequency 50 Hz

Operating Voltage 110 V from PT Secondary.

Type Panel Mounting with'3 Digital Display

12.4 Volt Meter selector switch:

12.4.1 Voltmeter Selector Switch shall be seven positigpet(6 way & off ) with 3 phase to phase
and 3 phase to neutral position marked clearly®8 brushed aluminium plate with black
handle. Switch should be single hole mounting aatdstrew mounting. Switches should
have finger touch proof terminals. Terminal wireoshl be inserted from the side of the
switch terminal. Terminal screw must be captivavoid misplace during maintenance.
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Rated Insulation Voltage 1100V

Rated Impulse withstand voltage 6 kV

Rated Operational Current 12 A

12.5 Frequency Meter.

Mounting Flush in 96 sq.mm. case
Size 96 mm x 96 mm x 70 mm
Range 45 Hz to 55 Hz

Dielectric Strength

2 kV RMS for 1 minute

Power Consumption

Less than 6 VA

Type Electronic 4 Digit Digital frequency meter.
Display Seven segment red colour LED Display witsi' Gight
IS Reference 1S:1248
12.6 Heater
Capacity 80 Watts
Voltage 240V AC
Type Strip type
12.7 Semaphore indicator
Type 3 Position type or Equivalent
Mounting Flush
Coil rating 30vDC
Burden Less than 2 VA
Terminals 3 nos, central terminal is common for atieg, positive is

connected to 1 or/and 2.

12.8 Self resetting buzzer

Self resetting buzzer should sound for fixed tirhé@seconds interval and stop automatically

12.9 Numerical non directional 2 O/C + 1 E/F with high &t relay for lines.

Elements

2 O/C + 1 E/F + High set for both O/C & Eeparately

CT  Secondary
current to relay

input 1A /5 Amp selectable.

selectable

Operating Characteristigs

IDMT - 3 Sec.
IDMT- 1.3 sec.

Very Inverse

P w DR

Extremely Inverse

5. Definite time

Auxiliary supply

30V DC

Setting for O/C

50% to 200% in steps of 10%

Setting for E/F

10% to 40% in steps of 5 %

HF setting for over current 100 % to 3000 % in steps of 100%
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HF setting for earth fault

100 % to 1200 % in steps of 100%

Time multiplier setting for

0.05to 1.5 in steps of 0.01

O/C & EIF
Memory storage for fault Storing of latest five faults with date & time staimg, fault
information amplitude , type of fault with FIFO feature
Mounting Flush & all connections should be on baite. The relay should
be draw out type preferably with automatic shortrigCT circuit
at a time of removal of relay from casing.
LED indications 1. power ON — green colour
2. pick up — yellow colour
3. Trip- red colour
4. HF — Red colour
Push buttons Reset push button for resettingréeteey manually. Test push

button for trip test of relay with provision of gribypass pus
button

Output contacts

2 trip & 2 alarm contacts

Communication port

The relay should have RS 238manication port compatibility
to SCADA with provision for four digital input & for digital
output contacts

Contact rating

1. make & carry
AC : 1250VA, 5A, 660V DC : 1250W, 5A,660V.
2. Contact breaking :
AC: 1250VA,5A,660V DC: 100W resistive , 50 W indivet

Self diagnosis feature

Relay should have self diagnosis for its healttsriggunctioning
& should show indication in case of its failure

Password protection

The relay should have provision f password provectdr the
applied settings

Selectivity of primary CT|
current

The relay should have facility to select the priyn@T current
from 50A to 1600A in steps of 50A. The relay shodisblay the
CT primary current.

Operational indicator

Flags

IS reference

IEC 60255 , IS 3231 amended uptodate

12.9.1 Three elements Auxiliary Relay hand reset type confming 1S 3231 for Transformer

Aux.voltage 30VvD.C.

Coil rating 30V D.C., voltage band for satisfagtaperation : 50 to 120% ¢
rated voltage

=

Operating Time 25 m. seconds nominal at rated gelta

watts (Max)

Burden of relay coil 40 Watt at rated voltage for each coil

Operating temp

-10degCto55degC.

for each element

Operational indication Mechanical red colour Flag : Hand Reset Type
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12.10

Contact Configuration

2 NO + 2 NC for each element

Contact ratings:

Make and carry

A.C. 1250 VA with max 5 amp & 660lt¢o
D.C. 1250 W dc with max 5 amp & 660 Volts

Make and carry for 3
sec.

3 A.C. 7500 VA with max 30 amp & 660 Volts
D.C. 7500 W dc with max 30 amp & 660 Volts

Break A.C. 1250 VA with max 5 amp & 660 Volts
D.C. — 100 W resistive 50 watt inductive with maxasp & 660
Volts

Insulation 2 KV RMS, 50Hz for 1 min.

2.5 KV/1 sec between all terminals & case as p&t23L.
1 KV RMS, 50Hz for 1 min. across open contact

Type of mounting

Flush

High speed tripping relay hand resetted type confiming to IS — 3231

Aux.voltage

30V D.C.

Coil rating

30V D.C., voltage band for satisfagt@peration : 50 to 120% ¢
rated voltage

=N

Operating Time

10 m. seconds nominal at rated gelta

Burden of relay coi
watts (Max)

Low burden 40 Watt at rated voltage

Operating temp

-10degCto55deg C.

Operational indication
for each element

Mechanical red colour Flag : Hand Reset Type

Contact Configuration

3 NO + 2 NC combination witiditional hand reset coil cut
contact (Seal in contact)

Contact ratings:

Make and carry

A.C. 1250 VA with max 5 amp & 660lt¢o
D.C. 1250 W dc with max 5 amp & 660 Volts

Make and carry for 3 A.C. 7500 VA with max 30 amp & 660 Volts

sec. D.C. 7500 W dc with max 30 amp & 660 Volts

Break A.C. 1250 VA with max 5 amp & 660 Volts
D.C. — 100 W resistive 50 watt inductive with maxasp & 660
Volts

Insulation 2 KV RMS, 50Hz for 1 min.

2.5 KV/1 sec between all terminals & case as p&2%L.
1 KV RMS, 50Hz for 1 min. across open contact

Type of mounting

Flush
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12.11 Numerical based differential protection relay with inbuilt current amplitude & vector
group compensation feature & also with differentialhigh set element for two winding power
transformer to IEC 60255

Aux.voltage 24t0 110V D.C.

C.T. Selectable 1 amps /5 amps for both HV & LV sides
secondary

Online display of HV & LV phase currents & differtad current

Adjustable 10 to 50% In.
bias setting

Operation based on fundamental frequency

Programmable HV/LV CT ratio of T/F vector group

Inbuilt REF protection
Inbuilt HV & LV side over current & earth fault ptection

Inbuilt transformer trouble auxiliary relay
Backlit LCD display

Harmonic restrain feature

Storing facility of latest 5 fault events with reathe clock

Password protection

DC burden Quiescent condition — approx 4 watt

Under trip condition — 30 Volt - approx 4 watt, 1¥0It - approx 7 watt.

AC burden Through current only — approx 0.15 VA Toamp & 0.30 VA for 5 amp (pe
bias circuit)
Bias & differential Ckt only : 2.8 VA for 1 amp &3 VA for 5 amp.

Contact Two change over self reset tripping contacts & amounciation contacts
arrangements

Contact rating| Make & carry 7500VA for 0.2 sec.lwihax 30 A & 300 V AC or DC carry
continuously 5 amp AC or DC break 1250 VA AC or\BlDC resistive, 25
W L/R — 0.04 s subject to max. 5 amp & 300 Volts.

Current Input | Six for differential & one for REF

=

Self diagnosis feature for healthiness of relay

Flush mounted / drawout type

Communication port for compatibility to SCADA

13. METERING :
13.1 HT Static Trivector TOD Energy Meter:

13.1.1 3 Phase 4 wire HT TOD Static Tri-vector Energy Mdtaving kWH element of class 0.5
accuracy with following parameters (Detail Techhggecification are enclosed)

Class of accuracy 0.5

IS 14697 / 1999 upto date

C.T. Ratio i) 100/1A for feeder panels ii)100/1A firansformer Panels
V.T. Ratio 33000/110V
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Type Static

Mounting Flush

Measuring kWh, kVArh, kVAh, instantaneous P.F., kW, kVA, siypp
parameters frequency, phase voltages and phase currents.

Make Secure Meters/L&T/L&G/Elster or Equivalent.

Display Customised backlit liquid crystal display

14. GENERAL REQUIREMENTS

141

The panels shall be delivered to the various gmesis of the MSEDCL as will be informed to

the successful tenderers. The panels shall bspared only by road and shall be suitably packed t
avoid damages during transit.

14.2

Equipment covered in this specification shall bargateed for a period of 66 months from the

date of dispatch or 60 months from the date ofro@sioning, whichever is earlier. However, any
engineering error, ommission, wrong provisioms. evhich do not have any direct effect on the
time period shall be attended to as and whenrebgdkpointed out, without any extra price.

14.3 Three sets of drawings shall be submitted forragg within 30 days from the date of issue of
the Letter Of Award . The suppliers shall femi 3 sets of the final drawings with copies of
technical literature and commissioning manuals@leith panel. All drawings shall be A3 size.

15. TESTS:
Type Test:

151

15.1.1 Control & Relay Panels offered in the Tender stiobbve been successfully type tested at

NABL in line with relevant Standards and the Arical Specification within the last
5(five) years prior to the date of opening of thender.

15.1.2 Protective relays, MF meter, annunciator, etouhhave been successfully type tested at

Independent Government Laboratories in line wilewant Standards and the Technical
Specification within the last 5(five) years prio the date of opening of the Tender.

15.1.3 Copies of type test reports in respect of akdll equipment/material shall invariably be

submitted along with the offer . Incomplete typstt reports will be treated as invalid and
the offer will be liable for rejection.

15.1.4 If offered equipment/material are type tested befryears from the opening of tender, the

same was considered for placement of order. Howdigder has to carry out these test at
his own cost before commencement of first supplydéitaking in this respect have to be
submitted along with offer otherwise the offer wile liable for rejection.

15.1.5 The bidder shall submit copies of the valid Typs{TReports for approval immediately on

receipt of LOA.

15.1.6 Even if the equipment/material has been type testeithin five years, the purchaser

reserves the right to demand repetition of onmore tests included in the list of type tests
in the presence of purchaser's representative.

15.1.7 The MSEDCL shall have the option to carry out vasidests including type tests as per

specification on the samples selected at random fhe supplies effected, to ensure that the
supplies conform in quality and workmanship to thlevant specification. The testing shall
be done at independent laboratory at MSEDCL's c@ate notice shall be given to supplier
for such sample selection and such testing thete@nable him to be present for the same if
so desired by him. If the supplier or his authatizepresentative fails to attend the sample
selection and testing, the same shall be carriegduoilaterally by the MSEDCL and the
result thereof shall be binding upon the suppliarcase the sample selected from the
supplies fails to withstand the required testspthe
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15.1.8 for first time failure of sample,

15.1.8.1.1 Supplier shall have to replace the full quantitytloé respective inspected lot
supplied to various Stores and lying unused at&Stor

15.1.8.1.2 For the quantity already accepted against the aaddrused, deduction in price
of 10% of the value of material supplied shalhhede

AND

15.1.9 in respect of further supplies made against thernfl failure of samples is noticed (i.e.
second time failure against the order)

15.1.9.1.1 The quantity lying unused at various Stores shalidjected.

15.1.9.1.2 for the quantity already accepted against the oaddrused, deduction in price
of 10% of the value of material supplied shall bede

15.1.9.1.3 Balance quantity against the order including thjected qty. shall be cancelled
without any liability on either side,

15.1.9.1.4 The firm will be debarred from dealing with the MSEL upto a period of three
years from the date of rejection.

15.1.10The purchaser reserves the right to conduct tastaded in the list of Type Tests on
requisite number of samples/items from any efldis during the tenure of the supply, at
the purchaser's cost in the presence of manufasturerepresentatives. If the
equipment/material does not withstand the tygé then the equipment/material supplied
till then will be liable for rejection. The sup@il, in such an eventuality, shall be allowed to
modify the equipment and type test the same agialms cost in the presence of the
purchaser's representative. These type testdl lbwever be conducted by the supplier
within 15 days. After successful passing of ttype tests, all the equipments/materials
supplied earlier shall be modified in line withetrequipment/materials which have
successfully passed the type test. In case dhgplier fails to carry out the Type Test
within reasonable time or does not agree to carmly the type tests at his cost, his
equipment/material supplied earlier shall be re@ctand the order placed shall be
cancelled and payments made earlier for thepplies shall be recovered by the
purchaser.

16. INSPECTION:

16.1 The inspection may be carried out by the purchasany stage of manufacture. The successful
Tenderer shall grant free access to the purchasgrssentative/s at a reasonable notice when the
work is in progress. Inspection and acceptancengfequipment under this specification by the
purchaser, shall not relieve the supplier of figation of furnishing equipment in accordancetwit
the specification and shall not prevent subsequggettion if the equipment is found to be defective

16.2 The supplier shall keep the purchaser informediwaace, about the manufacturing programme
so that arrangement can be made from stage ingpecti

16.3 The purchaser reserves the right to insist for @ging the acceptance/routine testing of the
bought out items. The supplier shall keep the paseh informed, in advance, about such testing
programme.

17. PERFORMANCE GUARANTEE:

17.1 All equipments supplied against this specificathall be guaranteed for a period of 30 months
from the date of receipt at the consignee's an@aths from the date of commissioning, whichever
is earlier. However, any engineering error, onsissivrong provision, etc. which do not have any
effect on the time period shall be attendedstarad when observed/pointed out without any price
implications.
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18.

19.

20.

Acceptance and Routine Tests

18.1 All acceptance and routine tests as stipulatedhe relevant standards shall be carried out by
the supplier in the presence of the Purchasgmresentative without any extra cost.

18.2 Immediately after finalisation of the progm@me of type/acceptance/routine testing, the
supplier shall give four weeks advance intinratio the purchaser, to enable him to depute his
representative for witnessing the tests.

18.3 The supplier shall carryout all the relevapitysical verifications and functional tests as
applicable at his works on all the finished C&RBnels. Copies of these test certificates duly
endorsed by the supplier's testing engineer diwllfurnished to the inspecting officer of the
MSEDCL. The inspecting officer reserves the rightinsist for repetition of functional tests on
any or all of the panels offered for inspectiand the supplier shall arrange for the same:

DOCUMENTATION

19.1 After issue of letter of Award, the successful terails shall submit 3 sets of complete drawings
alongwith detailed bill of materials for approvabd the Chief Engineer, (Stores), Ist floor,
Prakashgad, MSEDCL, Bandra (E)f any modifications are required on these, theesavill be
conveyed to the supplier who shall modify thendngs accordingly and furnish final drawings for
approval. In normal practice, the documents sulechifor approval will be commented upon or
approved if in order, within 30 days from the datereceipt of the same in the Distribution
Department. The period of commencement of defighdall include submission and approval of
drawings/BOM.

19.2 The manufacturing of the equipments shall bectstriin accordance with the approved
drawings and no deviation will be permitted withahe written approval of the Distribution
Department. All manufacturing and fabrication wamkconnection with the equipments prior to the
approval of the drawings shall be at the suppligsk.

19.3 After approval of the drawings and bills of matéjahe suppliers shall submit detailed packing
lists for approval. After approval, copies of themeking lists shall be forwarded to the respective
consignees. Copies of packing lists shall alssidemitted to the Chief Accounts Officer (SB),
MSEDCL, alongwith the bills for payment.

19.4 In case the supplier fails to furnish the requidealwings and manuals even at the time of supply
of equipment, the date of furnishing of drawingsiomas will be considered as the date of supply of
equipment for the purpose of computing penaltieddi@ delivery.

19.5 List of drawings to be submitted alongwith the offeas under:
19.5.1.1.1 GA drawing for C & R panel.
19.5.1.1.2 Schematic drawing.
19.5.1.1.3 Typical single line diagram.
19.5.1.1.4 Bill of material for complete C & R panel.
19.5.1.1.5 Terminal block details .

19.6 The drawings, technical literature and manualsrséued by the tenderer alongwith his offer
shall be treated as purely and generally inforneattivnature and unless the details incorporated in
them are clearly and specifically brought out ie trarious Schedules for Guaranteed Technical
Particulars and Schedules of Deviations, the ssimadl not be binding upon the purchaser (a) for
evaluation of the offer and (b) for the order, ldqed.

PACKING AND FORWARDING

20.1 Duly wired-up C & R panel with all relays and gouients mounted, shall be packed in crates
suitable for vertical/horizontal transport as these may be and the packing shall be suitable to
withstand handling during the transport and outdsiorage during transit. The supplier shall be
responsible for any damage to the equipmentihduniansit due to improper and inadequate
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21.
22.

packing. The easily damageable materials shall drefully packed and marked with the
appropriate caution symbols. Wherever necessappeprarrangement for lifting, such as lifting
hooks etc. shall be provided. Any material foshdrt inside the packing cases shall be supplied
by the supplier within 7 days without any extratcos

20.2 Each consignment shall be accompanied by a detpiéetting list containing the following
information :

20.2.1.1.1 Name of the consignee

20.2.1.1.2 Details of consignment.

20.2.1.1.3 Destination

20.2.1.1.4 Total weight of consignment

20.2.1.1.5 Sign showing upper/lower side of the crate.
20.2.1.1.6 Handling and unpacking instructions.

20.2.1.1.7 Bill of material indicating contents of each packag

20.3 All the equipment covered in this specificatidrals be delivered to the various stores centres of
the MSEDCL as will be intimated to the successfulderers. The equipment shall be delivered to
these stores centres only by road transport, aalll Isé suitably packed to avoid damages during
transit in the case of indigenous supplies.

20.4 The tenderers shall quote delivery periods foliowsr equipment, and shall stick up to the
committed delivery. It may clearly be noted theg tlelivery periods will under no circumstances be
linked up with other formalities like drawing appad, etc. It is therefore, the responsibility bét
successful tenderers to submit the drawingspbithaterials, packing lists, etc. in time and detse
approved by the Distribution Department of the MEHED

QUALIFYING REQUIREMENT _: As per Tender Clause
DOCUMENTS TO BE SUBMITTED ALONGWITH THE OFFER

The tenderers shall invariably submit the daihg documents failing which the offers are liafde
rejection:

22.1 Bill of Material (schedule-IA/IB/IC).

22.2 Documents supporting the qualifying requirementst/parformance reports schedule-111).

22.3 Undertakings from relay manufacturer regarding

22.3.1 Non-phasing out of the relays for at least 10 y&ars the date of supply (Schedule-1V (a))

22.3.2 For extending technical support and back-up guaea(when the relay is not manufactured
by the tenderer) (Schedule-1V (b))

22.4  Undertakings from relay manufacturer regarding

22.4.1 Non-phasing out of the relays for at least 10 y&ars the date of supply (Schedule-V (a))

22.4.2 For extending technical support and back-up guaea(when the relay is not manufactured
by the tenderer) (Schedule-V (b))

22.5 Detailed catalogue/technical literature in respé@ll components/accessories including bought-
out items.

22.6 List of drawings to be submitted alongwith the offeas under:
22.6.1.1.1 GA drawing for C & R panel.
22.6.1.1.2 Schematic drawing.
22.6.1.1.3 Typical single line diagram.
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22.6.1.1.4 Bill of material for complete C & R panel.
22.6.1.1.5 Terminal block details .

22.7 Names of supplier of bought out item.

22.8 List of testing equipment available with the tereter
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SCHEDULE-I A

(To be submitted, duly filled in, alongwith the e}
Bill of materials for 33 KV feeder C&R panels

Sr.No | Description Quantity | Make and Type design
1 Circuit label 1 No.
2 Mimic section(Brilliant green paint to shade Neil2of | 1 No
IS 5 to be used)
T-N-C type control switch for circuit breaker. Nb.
4 Semaphore indicators for Isolators. 2 Nos
Indicating LEDs for
Spring charge indication(white) 1 No.
Trip circuit healthy indication.(Amber) 1 No.
Breaker 'ON' indication(Red) 1 No.
Breaker 'OFF' indication(Green) 1 No.
6 Push button for
Trip circuit test 1 No
Alarm Accept 1 No.
7 Numerical non-directional IDMT over current aratta | 1 No.
fault relay with highset instantaneous trip feature
8 High speed Master tripping relay (H/R type) 1 No
9 HT Static TOD Trivector Energy meter with RS-232 Set
port and TTB.
10 Frequency Meter
11 Ammeter (48 mm x 96 mm.) & selector switch. i Se
12 Voltmeter (48 mm x 96 mm.) & selector switch. Sdt
Internally mounted
1 Space heater and control switch 1 Set
2 Cubicle illumination lamp and door switch. 1 Set
3 Power Plug, socket and control switch 1 Set
4 Alarm bell for trip 1 No.
5 Alarm cancellation relay 1 No.
6 Alarm buzzer for non trip with auto-stop featvéth | 1 No.
variable time setting 0-60 seconds)
7 MCBs, fuses, links, control wiring, etc. As
required
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SCHEDULE-IB

Bill of materials for 33/11KV Transformer C&R panels with differential protection.

Sr.No | Description Quantity | Make and Type design
1 Circuit label 1 No.
2 Mimic section (Brilliant green paint to shade RRil of | 1 Set
IS 5 to be used)
T-N-C type control switch for circuit breaker. Nbs
4 Semaphore indicators for Isolators. 2 Nos
Indicating LEDs for
Spring charge indication(white) 1 Nos.
Trip circuit healthy indication.(Amber) 1 Nos.
Breaker 'ON' indication(Red) 1 Nos.
Breaker 'OFF' indication(Green) 1 Nos.
6 Push button for
Trip circuit Healthy test 1 Nos
Numerical non-directional IDMT over current aratte | 1 Nos.
fault relay with high set instantaneous trip featur
9 High speed master tripping relay (H/R type) 1 No
10 HT Static TOD Trivector Energy meter and TTB. Nd
11 Frequency Meter
12 Ammeter (48 mm x 96 mm.) & selector switch. 1sSe
13 Voltmeter (48 mm x 96 mm.) & selector switch. Sdts
14 Transformer differential numerical relay 1 No.
15 12 window annunciation scheme with accept, rasdt 1 No.
LED test push button with self resetting audibkerad.
16 Auxiliary relay for Buchholz Alarm/trip (2-elemg 1 Set
17 Aux. relay for winding temp Alarm/trip(2-elemgnt 1 Set
18 Aux. relay for OLTC Buchholz Alarm/trip(2-elentgn | 1 Set
Internally mounted
1 Space heater and control switch 1 No.
2 Cubicle illumination lamp with door switch. 1 No.
3 Power plug with control switch 1 No.
4 MCBs, fuses, links, control wiring, etc. As
required.
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SCHEDULE-IC

(To be submitted duly filled in alongwith the offer

Bill of materials for 33/11KV Transformer C&R panels without differential protection.

Sr.No | Description Quantity Make and Type€
design

1 Circuit label 1 No.

2 Mimic section(Brilliant green paint to shade N2l2f IS 5| 1 Set
to be used)
T-N-C type control switch for circuit breaker. Nbs

4 Semaphore indicators for Isolators. 2 Nos
Indicating LEDs for
Spring charge indication(white) 1 Nos.
Trip circuit healthy indication.(Amber) 1 Nos.
Breaker 'ON' indication(Red) 1 Nos.
Breaker 'OFF" indication(Green) 1 Nos.

6 Push button for Trip circuit Healthy test 1 Nos
Numerical non-directional IDMT over current andrta | 1 No.
fault relay with highset instantaneous trip feature
High speed tripping relay (H/R type) 1 No.

9 HT TOD Trivector Energy meter and TTB. 1 No.

10 Frequency Meter 1 No.

11 Ammeter (48 mm x 96 mm.) & selector switch. isSe

12 Voltmeter (48 mm x 96 mm.) & selector switch. Sdts

13 12 window annunciation scheme with accept, reset| 1 No.
LED test push button with self resetting audibkerad.

14 Auxiliary relay for Buchholz Alarm/trip (2-elemg 1 Set

15 Aux. relay for winding temp Alarm/trip(2-elemgnt 1 Set

16 Aux. relay for OLTC Buchholz Alarm/trip(2-elemntgn 1 Set

Internally mounted

1 Space heater and control switch 1 No.

2 Cubicle illumination lamp with door switch. 1 No.

3 Power plug with control switch 1 No.

4 MCBs, fuses, links, control wiring, etc. As reaa.
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SCHEDULE — I

(To be submitted, duly filled in, alongwith the e}

Schedule of Unit Rates

Sr.No. Description Unit Rrign Rs.)

1 TTB for TOD meter ( 3 phase, 4 wire)

2 T-N-C type control switch for circuit breaker.

3 12-window annunciator

4 Semaphore indicator for Isolator.

5 Indicating LED (LED).

6 Push button.

7 Numerical non-directional IDMT O/C & E/F relay ti high set
instantaneous trip feature.

Alarm Bell.
9 Alarm Cancellation relay.
10 Trip relay (@) (4 NO + 2 NC)
(b) (2 NO +2 NC)

11 HT Trivector TOD meter with RS 232 port (SCAD#Snapatible) capablée
of reading voltage, current, frequency, power fgcemergy and other
parameters.

12 Ammeter

13 Ammeter Selector switch

14 Voltmeter

15 Voltmeter Selector switch

16 Transformer differential relay

17 Aux. relay for supervision of T/F problems.

18 Self reset type alarm buzzer (with built-in otteznal timer having

variable setting range 0-60 sec.)
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SCHEDULE - 1lI

Past Supply Details

Sr No

Item Description:

Qty

Order ref

Supplied tg

ear of supply

Contact person
address
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SCHEDULE - IV

Undertaking from Relay manufacturer :

We hereby confirm that the protective relay(s) type
i)

i)

ii)

offered by us against your tender No. through M/s. are
in our current range of production. We also confihat these relays will not be phased out biptise next 10
years from the date of supply. Necessary repapklcements if necessary during this period wellnbade
available by us.

Name & Designation :

Company Seal :

We have offered our relay(s) type

i)

ii)

iii)
to Mls. against MSE®Ctender no. . In this connection we
hereby confirm that we would be extending all thquired technical support and back-up guaeatde
M/s. for the above mentioned rgjay(

Name & Designation :

Company Seal :
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SCHEDULE -V

Undertaking from meter manufacturer :

We hereby confirm that the Meter(s) type
i)

i)

ii)

offered by us against your tender No. through M/s. are
in our range of production. We also confirm thadsth meters will not be phased out by us in thxé h& years
from the date of supply. Necessary repairs/reptecas if necessary during this period will be madailable

by us.

Name & Designation :

Company Seal :

We have offered our meter(s) type

i)

ii)

iii)
to Mls. against MSE®Ctender no. . In this connection we
hereby confirm that we would be extending all thquired technical support and back-up guaeatde
M/s. for the above mentioned rgjay(

Name & Designation :

Company Seal :
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METER]

SC TCHP TCH PBA

i

A FM V b

-
TOD

ON OFF

cs

SEM1 =

SEM2 e

51 ="

86 e

2310
2205

2112

1950

1800

1650

1530
1480

1400

1300

1175

760

500

200

100

: o
S 2 Size LxB
z % Description R
{;-7 2 mn mm
T CL __|CIRCUIT LABLE 50 x 150
2 A |AMMETER 95 x 95
3 Ag (SHMESER 50 X 50
SELECT OR SWITCH
2 V. |[VOLTMETER 95 x 95
: vs  |VOLTMETER g,
SELECTOR SWIT CH
HT STATIC TRIVECTOR
T 10D
6 T¢D ENERET METER
FREQUENCY
7 FM
METER
SPRING CHARGE
8 SC  |[INDICATIBNLAMP |25 DIA
(WHITE)
TRIP CIRCUIT
HEALTHY
9 | TeH 25 DIA
INDICAT IDNLAMP
(AMBER)
PUSH BUTTON FOR
10 | TCHP |TRIP CIRCUIT 25 DIA
HEALTHY TEST
i1 | ppa [PUSHBUTTONFOR| .
ALARM ACCEPT 3
SEMAPHORE
12 | SEM DIA
' |INDICATOR 25
BREAKER
13 cs 25 DIA
CONTROL SWITCH |’
SEMAPHORE
14 | SEM, 25 DI
> [INDICATOR l
BREEKER ‘0N
15 ON | INDICETION LAMP 25 DIA
(RED)
BREAKER '0FF
16 | OFF | INDICRTION LAMP 25 DIA
(GREEN)
MASTER T RIP
86 0
17 RELAY 1145 119
18 51 NUNERIC RELEY 0/C & E/F
o | Trs |TEST TERMINAL [~
BLOCK L
NOTE :- ALL DIMENSIONS ARE IN MM
GENERAL ARRANGEMENT OF
DRAWN | CONTROL & RELAY PANEL
FOR 33 kV FEEDER
CHECKED DATE |[SCALE
,;,gms MSEDCL
RECOMENDED) e
9R6No. DISTRIBUTION
APPROVED DIST/MM/CRP/01 (MM SECTION)
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30

30

86

51

700

3

b

1400

1300

1175

995

760

500

200

100

S |nap ENEReY METER
0| FM |FREQUENCY METER
PUSHBUTTON FOR
1 | TcHe |TRIPCIRCUIT 25D1A
HEALTHY TEST
PUSHBUTTON FOR
2| ps Dl
" |ACCEPT g
PUSHBUTTON FOR
B | B
ke 25DIA
u | pp, |PUSHBUTTONFOR S
LAMP TEST
SEMAPHORE
%5 | SEm 2501
INDICATOR el
o o5 |BREAKER CONTROL -
SWITCH
BREAKER 'O
7 | on |INDICATION LEMP 25017
(RED)
BREAKER '0FF
® | OFF | INDICATION LAMP 2501A
(BREEN)
B | 86 |MASTER TRIPRELAY |92 X 92 10 X 10
20 51 |NUNERIC RELAY 0/C & E/F
TRANSFORMER
20 30 g 10 X
SUPERVISION RELAY |2 X 88 HX20
TEST TERMINAL
A I P 50 X 150
NOTE: ALL DIMENSIONS ARE IN MM
GENERAL ARRANGEMENT OF
CONTROL & RELAY PANEL FOR

33/11 kV TRANSFORMER WITHOUT

DRAWN DIFFERENTIAL PROTECTION
CHECKED DATE [SCALE MSEDCL
{598 [NTS
RECOMENDED bg
DRG. NO. DISTRIBUTION
APPROVED DIST/MM/CRP/02 | (MM SECTION)
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1.0

MAHARASHTRA STATE ELECTRICITY DISTRIBUTION COMPANY  LTD.
TECHNICAL SPECIFICATION FOR HT STATIC TRI-VECTOR TODMETER

SPECIFICATION NO: DIST /MW414 Dt.11.06.2008.

SCOPE:

This specification covers design, manufactureintgssupply and delivery of ISI mark HT STATIC Tri-
Vector Meters, required for H.T. Consumers’ Inatalhs. Meters shall be suitable for measurement of
energy and power demand as per power tariff reongng of A.C. balanced / unbalanced loads. The
original manufacturer of HT STATIC Tri-Vector Metgrshall only quote against this tender. In
case of Foreign Manufacturer, the authorised Agefiftsaders/Distributors may also bid,

provided they have all the testing facilities irdla and meters bear ISI mark.

2.0 QUALIFYING REQUIREMENTS:-

2.1 ] Offers of only original manufacturers of L.T.A.Gtatic Energy Meters shall be accepted ag#iest
Tender.

3.0

3.1

[l] The following qualifying requirement shhe fulfilled by the bidders/ manufacturers
a) The bidder/manufacturer should hawedver of Rs.80 crores during any one of thetlagte financial

years.

b) The bidder/manufacturer should have supplied 1&kBd static meters during the last three financial

years.

c) The bidder/manufacturer should have minimum expegeof three years of supply or manufacturing

10|

for static meters upto the end of the last findnaar.

The offers of Indian subsidiary compamghose parent company is located abroad fulfilling
qualifying requirements shall be considered pradittee Indian participant subsidiary company fulfils
the minimum experience of three years of supplsnanufacturing for static energy meters upto trek en
of the last financial year. However, the conditi@fisturnover of Rs.80 crores during any one efldst
three financial years and supply of minimum qugrait12.5 lakhs static energy meters during lasteh
financial years can be fulfilled by the parent camp located in abroad on behalf of their Indian
subsidiary company. The parent company shall fbrniedertaking for accepting responsibility for
supplying quality meters as per specifications aexicution of the contract on behalf of its Inblzesed
subsidiary unit who has participated in the ternidennexure U-I.

IV] In case of offers of Foreign bidders/manufaetst they shall fulfill Qualifying Requirement asrpSr.
No. 2.1 [I] and 2.1 [Il] above.
SERVICE CONDITIONS:
The meters to be supplied against this specifinatball be suitable for satisfactory continuous
operation under the following tropical conditions
Environmental Condition

a) Maximum ambient temperature k1)

b) Maximum ambient temperature in shade °@s

c) Minimum temperature of air in shade %5

d) Maximum daily average temperature °an
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e)
f)
9)
h)
)
)
K)
1)

Maximum yearly weighted average temperature °C32
Relative Humidity (%) 10to 95
Maximum Annual rainfall (mm) 1450
Maximum wind pressure (Kg/m.sq) 150
Maximum altitude above mean sea level (meters) 0001
Isoceranic level (days/year) 50

Seismic level (Horizontal acceleration) 0.3g

Climate:- Moderately hot and humid tropical climatonducive to rust and fungus growth.

4.0 APPLICABLE STANDARDS:

4.1

4.2

4.3

4.4

The Meter should conform to requirements®ifl4697/199%amended up to date) and other relevant
IS specifications including CBIP Tech-Report-88 aned up to date. The specifications given in
this document supersedes the relevant clauses: df4@®7/1999(amended up to date) wherever
applicable.

The meter shall bear ISI Mark.

The class of accuracy shall be 0.5S.

Current & Voltage rating

> Type of Service: H.T. Tri-Vector meter comhdngith KVA Demand shall be suitable for use on 3

phase 4 wire system .The connection diagrams fesiistem shall be provided on terminal cover.

> P.T. Secondary Voltage... 63.5 VElsN
> Rated voltage shall be 3 * 63.5 Volts. Thetagé range shall be +15% to — 30% of rated voltage.

Meter shall be programmed for P.T. ratick¥1 3/110 V/ 3.
> The secondary current of C.T. shall be eithAmps or 1 Amp.
Meter shall be programmed for C.T. ratio 6f5 or 1/1 Amp respectively.
> Rated basic current for meter shall be eith&mps or 1 Amp as per the need, however the exact
rating i.e.1 or 5 A will be informed at the timeis§ue of the purchase order.
The maximum continuous current of the meteér isnes (200 %) of Ib. The starting current foe th
meter should be 0.1% of Ib.

Temperature

\%

The standard reference temperature for performahat be 29C. The mean temperature co-efficient
should not exceed 0.03%.

Frequency

The rated frequency shall be 50 Hz + 5%.

Power Factor

Power Factor range - Zero Lag-Unity-Zero Lead. Feading Power factor the value of KVAh
should be equal to KWh, for the purpose of caldolatof average power factor (on the basis of
KWh / KVAh ). i.e. The value of KVAh shall be based lagging value of KVARh & KWh.
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4.5

5.0

5.1

5.2

53

54

5.5

5.6

5.7

5.8

5.9

5.10

511

Power consumption - less than 1Watt and 4 \fragp in voltage circuit and 2 VA/phase in curren

circuit.
CONSTRUCTION

The meter shall be projection type, dust and nisture proof. The cover shall be made of
Polycarbonate material so as to give it tough andam-breakable qualities. The meter body shall be

type tested for IP51 degree of protection.

Moulded standard single terminal block shall b provided for current and voltage connections to
meet the requirement of terminal connection arrangment. The termination arrangement shall be
provided with a transparent extended terminal covey sealable independently, to prevent

unauthorized tampering .

All insulating materials used in the constrction of the meter shall be substantially non-hygscopic,

non aging and of tested quality.

All parts that are likely to develop corrosionunder normal working condition shall be effectively

protected against corrosion by suitable method tochieve durable results.

Sealing provision shall be made against openingf the terminal cover and front cover. It is
necessary to provide unidirectional screws with twdoles for sealing purpose. The meter shall be

pilfer-proof & tamper-proof.

The meter shall have Poly —carbonate translucemase and transparent cover of Poly-carbonate
material, which shall be ultra-sonically (continuows welding) welded so that once the meter is
manufactured and tested at factory, it should not b possible to open the cover at site except the

terminal cover. The thickness of material for metercover and base shall be 2 mm (minimum).

The terminal block, the terminal cover ané theter case shall ensure reasonable safety against
the spread of fire. They should not be ignitedthbgrmal overload of live parts in contact with

them.

The real time quartz clock shall only be usadthe meter for maintaining time (IST) and
calendar. The time accuracy shall be as per pronigif CBIP-88 Tech. report. Facility for

adjustment of real time should be provided thro@WRI| with proper security.

The meter shall be completely factory sealedepk the terminal block cover. The provision
shall be made on the Meter for at least two sealbe put by utility user. The Terminal cover

should be transparent with one side hinge withiegadrrangement.

The Push button shall be provided for highohetton reading of display, as brought out

elsewhere in this specification.

The meter shall have a suitable test outpuitddor testing meter. Preferably the blinking LEBDother

similar device like blinking LCD shall be provide@ihe test output device should have constant pulse
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5.12

5.13

5.14

5.16

5.17

5.18

5.19

5.20

5.21

rate i.e. Pulse/KWh and pulse/KVARh and its valoeter constant) should be indelibly printed on the

name plate.

The meter accuracy shall not be affected byDXCmagnetic field upto 0.2

Tesla on all the sides of meter i.e. front, sidieg and bottom of the meter as per CBIP-88
Technical Report with latest amendments. Moreovetem accuracy shall not be affected if
permanent magnet of 0.5 Tesla is applied for 15ut@s . Under influence of any magnetic field
(AC/DC/Permanent)above 0.2 Tesla, meter shall m@rergy considering Imax and reference

voltage at unity power factor.

CTs are to be provided with magnetic shieldamgl they should be tested Separately prior to
Assembly.

The meter shall also be capable to withstartisball not get damaged if phase-to-phase voltage

is applied between phases & neutral for five misute

In meter, power supply unit should be micramtcol type instead of providing transformer and

then conversion to avoid magnetic influence.

Non specified display parameter in the meterugd be blocked and it should not be accessible

for reprogramming at site.

Complete metering system should not be aftebtethe external electromagnetic interference
such as electrical discharge of cables and capagiharmonics, electrostatic discharges,
external magnetic fields and DC current in AC dypgtc. The Meter shall meet the
requirement of CBIP Tech-report 88 (amended ugdate).

The meter shall withstand any type of High tdge and High Frequency surges which are
similar to the surges produced by induction copdyinstruments without affecting the accuracy
of the meter.

The meter should have facility for data retailethrough optical port using CMRI or Laptop PC
and Wired RS232 (RJ-11 type is also acceptable)ncomcation port for remote meter reading
facility. RS 232 port on terminal block is also aptable. Sealing arrangement for both Optical
& RS 232 port shall be provided.

Self Diagnostic Features.

5.21.1 The meter shall keep log in its memorydosatisfactory functioning or nonfunctioning of Rea

Time Clock battery, also it shall be recorded andiéated in reading file at base computer

software.

5.21.2 All display segments: "LCD Test" displayafitbe provided for this purpose.

5.22 The meter shall have facility to read theadétf parameters during power supply failure. An

5.23

internal maintenance free battery (Ni-mh or Li-ion NI CD)of long life of 15 years shall be

provided for the same. A suitable push button agesment for activation of battery shall be
provided. This battery may be of external type wittlductive coupling arrangement. External
battery is to be provided with inbuilt charger,tire ratio of one battery pack per 50 Nos meters.

Wire/Cable less design: The meter PCB shdddwire less to avoid improper and loose
connections/ contacts.
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5.24

5.25
6.0

7.0

7.1

7.2

7.3

7.4

8.0

8.1

8.2

8.3

PCB used in meter shall be made by Surfacar¥ing Technology.

The RTC battery & the battery for displaycese of power failure should be separate.
TOD TIMINGS

There shall be provision for at least 6 (Six) TQine zones for energy and demand. The

number and timings of these TOD time Zones shalptmgrammable.

At present the time zones shall be programmed lagibe

TIME ZONE "A" 00.00 to 06.00 hrs and 22.00 ta@hrs.
TIME ZONE "B" 06.00 to 09.0 0 hrs and 12.6018.00 hrs.
TIME ZONE "C" 09.00 to 12.00 hrs.
TIME ZONE “D” 18.00 to 22.00 hrs.

ANTI TAMPER FEATURES
The meter shall detect and correctly register eyeffctive + Reactive)only in forward
direction under following tamper conditions:

The meter accuracy shall not be affected bynghaof phase sequence. It should maintain the
desired accuracy in case of reversal of phase segue

The meter should continue to work even withmuttral.

The meter should work in absence of any plases i.e. it should work on any one phase wire

and neutral, to record relevant energy.

If the magnetic field is more than 0.2 Tesla thée same should be recorded as magnetic
tamper event with date & time stamping and the msteuld record Energy considering the

maximum value current (Imax) at ref. voltage amdty PF in all the three phases.

TAMPER EVENTS
The meter should have features to detect the oenuoe and restoration of the following

abnormal events.

Missing potential and potential imbalance.

The meter shall be capable of detecting and remgrdccurrence and restoration with date and time th
cases of potential failure and low potential, whadluld happen due to disconnection of potentiaddea
(one or two). Meter shall also detect and log cadesltage unbalance (10% or more for 5 Minutes.)

Higher of the 3 phase voltages shall be considasag@ference for this purpose.

Current unbalance:

The meter shall be capable of detecting and reagrdiccurrence and restoration with date and
time of current unbalance (30% or more for 15 mas)tHigher of the 3 phase currents shall be

considered as reference for this purpose.

Current Reversal:
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8.4

8.5

9.0

9.1

9.2

9.3

The meter shall be capable of detecting and reagrdiccurrence and restoration with date and
time of reversal of current with phase identificatifor persistence time of 5 minutes. It should

also possess a current reversal counter.

Power ON / OFF

The meter shall be capable to record power ON/OWEs in the meter memory. All potential

failure should record as power off event.

The meter shall keep records for the minimum 28@én¢s. (Occurrence + Restoration). For
above abnormal conditions the recording of evehtdlde on FIFO basis. It shall be possible to
retrieve the abnormal event data along with alatedl snap shots data through the meter optical
port with the help of CMRI & downloaded the sameth@ base computer. All the information

shall be made available in simple & easy to underdtformat.
Current circuit short

The meter shall be capable of detecting and reogrdiccurrences and restoration of shorting of

any one or two phases of current.

DISPLAY OF MEASURED VALUES

Permanently backlit LCD panel shall show tlielevant information about the parameters to be
displayed. The corresponding non-volatile memsingall have a minimum retention time of 10
years. In the case of multiple values presented lsjngle display it shall be possible to displag th
content of all relevant memories. When displayimg memory, the identification of each parameter
applied shall be possible. The principal unit foe measured values shall be the kilowatthour (k\fdin)

active energy, kVARh for reactive energy and kVAor apparent energy.

The display shall be minimum full 6 digit typesplay. The size of digit should be minimum 8X5 mm
The decimal units shall not be displayed. The adexjbback up arrangement for storing of energy
registered at the time of power interruption shallprovided.

The meters shall be pre-programmed for follgwaietails. Display other than specified below sball
blocked.

P.T.Ratio---- 11000/3/110/ 3 V,

C.T.Ratio----- 5/5 A.( 1/1 A as the case may be ).

M.D. resetting should be manual

MD Integration Period is 30 Minutes.

Average power factor with 2 decimal digits shalldigplayed.

Billing parameters to be displayed presently shallas shown below, but provision shall be as per

specification.
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9.4

941

9.4.2

Load survey data for every 30 minutes and for mevi60 days for specified parameters. Load survey
data shall be first in first out basis (FIFO)

Tamper data will be stored in memory and retriebed/RI or Laptop.

The necessary software shall be provided.

It should be possible to upload the MRI data to BG/having MRI software. A consumer based data
uploading facility is required so that MRI will wgad data only in that PC which has the concerned
consumers’ data . the consumer code+ meter No.lSheuthe key for creating consumers™ files or
overwriting consumers’ files in PC. The softwarsten files and data files should be stored in dbffé
directories.

The “record number field should be 10 digits Alpbareric.(2digit for Zones,2 for Circle & 6 for
consumer No.) Before accepting the data for “Redduchber” the system should wait for pressing of
“Enter” key.

Two separate fields should be provided for consumaene and address — one name field of one line ,
and other Address field for two lines

The meter shall be capable of iogrand displaying automatically the following

Normal mode (with Scrolling time 9 sec)

1) LCD Test
2) Date and time

3) Cumulative kwWH

4) Cumulative RkVAh lag

5) Cumulative kVAh

6) Present KVAMD

7)TOD kWh

8)TOD RkVAh lag

9)TOD kVAh

10)Average PF for the month, minimum 2 decinigitsl
11) Number of MD reset.

12) Number of Tamper Count.

Alternate Mode
After using pushbutton the following parametdraidd be displayed..

1) TOD kWH

2) TOD RkVAh

3) TOD kVAH

4) Current kVAMD TOD
5) Cumulative KVAMD
6) Cumulative kWh
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9.5

9.6

9.7

10.

11

7) Cumulative RkVAh

8) Cumulative kVAh

9) Instantaneous Power Factor

10) Voltage R phase

11) Voltage Y phase

12) Voltage B phase

13) Current R phase

14) Current Y phase

15) Current B phase

16) kVAMD occurance date & time TOD
17) MD reset count

18) High resolution kWh (for calibration)
19) High resolution RkVAh (for calibration)
20) Rising Demand with elapsed time
21) kVA value M1 TOD

Other kVAMD values shall be available in reset baglklata for 6 months..
NOTE : The meter display should return to Defaufflay mode ( mentioned above ) if the ' Push

button ' is not operated for more than 15 seconds

The meter should measure & record total gnéActive + Reactive) consisting of energy due to
harmonics.
Maximum Demand Integration Period :- Integmafp@riod for KVAMD should be of 30 minutes real

time based. However it shall be programmable tmifutes if required.
MD RESET

The meter should have following MD resetting opsion

a) Automatic reset at the end of certain predefineibgdgsay, end of the month) - This option shall b
blocked by default and made programmable througtd lieeld terminal /CMRI for the actual date

required.
b) Resetting through a hand held terminal (CMRI) cépabcommunicating with the meter.
c) Manual resetting arrangement with sealing facility

DEMONSTRATION

The purchaser reserves the right to ask to giveddraonstration of the equipment offered at the

purchaser’s place.
BILLING HISTORY & LOAD SURVEY

The meter shall have sufficient non-volatile meméoy recording history of billing parameters
(Cumulative KWh at the time of reset and KVAMD) flarst 6 months and load survey.
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11.1

12.0
12.1

12.2

12.3

12.4

12.5

13.0.

Load survey parameters :-
[[] KWh [ii] RKVAh [iii) KVAh [iv) KVAMD [v) Curre nt per phase
[vi) Voltage per phase

The logging interval for load survey shall be 30noties. Load survey data shall be logged for
last 60 days on non time based basis. i.e. if thenmo power for more than 24 hours, the day
should not be recorded Whenever meter is takenaodt brought to laboratory the L/S data
shall be retained for the period of actual use eten. This load survey data can be retrieved as
and when desired and load profiles shall be viegeaphically / analytically with the help of
meter application software. The meter applicatiaftware shall be capable of exporting /

transmitting these data for analysis to other wsdtware in spreadsheet format .

COMPUTER SOFTWARE.

The following Software shall be supplied by the Btehanufacturer without extra cost.

1] Resident Software (MS-DOS 5.0 or higher versionjhe Meter Reading Instrument (CMRI) for
data retrieval and programming the meter.

2] Base Computer Software for accepting data f@RI and downloading instructions from base
computer to CMRI.

3] Necessary software for loading applicatioogram via serial port.

4] Other special application software of the nfanturer for the Meter.

The Meter shall be capable to communicatetirevith laptop computer.

Base Computer Software shall be suitable foiyaks of dot matrix & inkjet printers.

For efficient and speedy recovery of detanloaded through CMRI on base computer, licersgdes

of base computer software shall have to be supplibid software will be used at numbers of plages u

to Division level. As many copies of base compuigftware as required up to Division level shall be

provided free of cost by Supplier.

The base computer software shall be Windased & user friendly. The data transfer shall be
highly reliable and fraud proof (No editing shak Ipossible on base computer by any means.

The software shall have capability to convert hB data into ASCII format.

The protocol used in the meter shall have to be yirted at the time of supply for the purpose

of Automatic Meter Reading System. Confirmation dhbe given to that extent in GTP.

The Suppliers shall also have to submit the prokdop meters supplied in the past and ensure

that protocol corresponds to the type of meter $wegp
The protocol shall be shared by MSEDCL.

CONNECTION DIAGRAM AND TERMINAL MARKINGS.
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14.0

15.0

The connection diagram of the meter shall be lglesirown on inside portion of the terminal covedan
shall be of permanent nature. Meter terminald sited be marked and this marking should appetren

above diagram. The diagram and terminal markingtimker will not be allowed.

NAME PLATE AND MARKING

Meter shall have a nameplate clearly visible, ifedy secured against removal and indelibly
and distinctly marked with all essential particslaas per relevant standards. Meter Serial
Number shall be Bar Coded along with numeric humf@ére size of bar coded number should
not be less than 35x5 mm. The manufacturer’s meterstant shall be marked on the name

plate. Meter serial number & bar code on stickelt mot be allowed.

In addition to the requirement as per IS followisigall be marked on the name plate.
1) Purchase order No.

2) Month and Year of manufacture

3) Name of purchaser i.e. MSEDCL

4) Guarantee of Five Years
5] ISI mark.
TESTS:-

15.1 Type Tests:-The Meter shall be fully typstee as per the relevant standamithin 5 years from the

15.2
15.3

15.4

date of opening of TenderThe type test reports of the offered meterdl sleasubmitted along with
the offer. All the Type Test shall be carried ownfi laboratories which are accredited by the Natfion
Testing and Calibration Laboratories (NABL) of Gooat India such as CPRI Bangalore/ Bhopal, ERDA
Baroda, to prove that the Meters meets the reqeinesrof the specification. The Tenderers should als
furnish certificate from laboratories where typstéel that requisite test facility available in heder
that particular test. Type Test Reports conducatedanufacturers own laboratory and certified byirigs
institute shall not be acceptable. The purchasarves the right to demand repetition of some ldhal
type tests in presence of purchaser’s represeatatiypurchaser's cost. For this purpose, the etend
shall quote unit rates for carrying out each tigst. However, such unit rates will not be consddor
evaluation of the offerdn case the meters is type tested earlier to 5 ysafrom the date of opening

of tender, the bidder have to carry our the fresh ype tests at their cost before commencement of
supply.

Acceptance Tests:-ALL acceptance tests aksSpbt697/1999 shall be carried out on the meter.

Routine Test:- All routine tests as per 8941999 shall be carried out on all the meters.

Transportation Test:

At least 50% of the samples of the meters be tefve error at Imax, Ib and 5% Ib at unity
power factor and 50% Imax and 10% Ib at 0.5 laggirgwer Factor besides checking them for
starting current. This test shall be conducted eady to install meter i.e. meter cover
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15.5

15.6

iv.

V.

ultrasonically welded & sealed. After recording $keeerrors, the meters be put in their normal
packing and transported for at least 50 km in aiayngport vehicle such as pick up van, Jeep,
etc. on uneven rural roads and then re-tested latheke loads after the transportation. The
variation in errors recorded before and after tppmgation should not exceed 1% at higher loads
and 1.5% at loads below Ib.

Other Acceptance Tests :
Meters shall be tested for tamper conditionstased in this specification.
Glow wire testing for poly-carbonate body.

Power consumption tests shall be carried out.

The meter shall comply all the test for extdr#eC/DC magnetic field as per CBIP Tech
Report 88 with latest amendments. Moreover, the meéig influence test for permanent
magnet of 0.5 Tesla for minimum period of 15 mirsuthall be carried out. After removal of
magnet. meter shall be subjected to accuracy ®gtea IS 14697/1999 (amended up to date).
No deviation in error is allowed in the accuracyp&s specification.

The meter shall withstand impulse voltage ak¥0

The test 15.5, (i) to (iii) shall be carriedt at factory for each inspected lot at the tiofigore
dispatch inspection.

The tests 15.5 (iv) & (v) shall be carried outare sample from first lot as per procedure laidmo
in 1S14697/1999( amended up to date) and CBIP Reghort 88.( with latest amendments) in NABL
LAB. The test report shall be got approved frof (Stores pefore commencement of supply.

For influence quantities like voltage variatiéfrequency variation, voltage unbalance etc.lithés of
variation in percentage error will be as per ISIA%8999.( amended up to date)

15.7 Guaranteed Technical Particulars:- The terdshould also furnish  the particulars giving cipe

required details of Meters in schedule A" attacHéw offers without the details in Schedule "“Anst
rejected.

16.0PRE-DESPATCH INSPECTION

17.0

All Acceptance tests and inspection shall beri@@rout at the place of manufacturer unlessratise
specially agreed upon by the manufacturer amdhaser at the time of purchases. The manugctur
shall offer to the inspector representing thecpaser all the reasonable facilities, freecbérge, for
inspection and testing, to satisfy him that theamal is being supplied in accordance witls thi
specification. The Company's representative/Ergiagtending the above testing will carry outtites
as per 1S:14697/1999 & this specification anssue test certificate approval to the manufactand
give clearance for dispatch. The first lot of erehay be jointly inspected by the representatifehe
Chief Engineer (STORESNd the Executive Engineer (INSPECTION WING).

JOINT INSPECTION AFTER RECEIPT AT STORES(Random Sample Testing) From each lot
(lot means the total number of meters received $toae out of inspected and approved lot by E.E.(IW
or purchaser's representative under one appletvat) of meters received at Stores, 5 samplenmse
shall be drawn and these meters will be teste®Dby Testing Engineer in presence of Supplier's
representative jointly for (i) no load conditiar),(imits of error test (iii) starting & (ivyepeatability

of error test and (v) tamper conditions as her specification. The 5 days advance intimatioh &
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given to the supplier and if the suppliers fadsattend the joint inspection on the date infedm,the
Testing will be carried out by our Testing Enginge absence of suppliers representative .lintleters

failed in above random sample testing, the Iditlve rejected.

18.0GUARANTEE
The Meter shall be guaranteed for the periodvef fyears from the date of commissioning or finel a
half year from the date of despatch whicheveraidier. The meters found defective within theab
guarantee period shall be replaced/repaired bystipplier free of cost within one month of receipt o
intimation. If the defective meters are n@placed/repaired within the specified period abdve
Company shall recover an equivalent amount pfu8olsupervision charges from any of the bills of

the supplier.

19.0 PACKING

19.1 The meters shall be suitably packed inrotdeavoid damage or disturbance
during transit or handling. Each meter may be ablyt packed in the first instance to prevent isgref
moisture and dust and then placed in a cushioaddrcof a suitable material to prevent damage
to shocks during transit. The lid of the cartonyniie suitably sealed. A suitable number of sealed
cartons may be packed in a case of adequateg8iremith extra cushioning, if considered necessar
The cases may then be properly sealed againstesital opening in transit. The packing cases may b
marked to indicate the fragile nature of the cotgten

19.2The following information shall be furnished withe consignment:

- Name of the consignee.

Details of consignment
Destination

- Total weight of consignment

- Sign showing upper/loweresaf the crate

- Sign showing fragility ofehmaterial.

- Handling and unpacking iostrons.

- Bill of Materials indicatycontents of each package

and spare materials.
20.0 TENDER SAMPLE

Tenderers are required to submit 07 nos. of medenpdes of each offered type / item as per
technical specification of tender document , frony @ne of the factories on or before the time
and date stipulated for submission of offer , foraleations. The samples shall be clearly
marked with each type / item for which sample subedi and name of bidder. Out of these,Two

samples should be without ultrasonic welding tofaom constructional features.

21.0QUALITY CONTROL
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The purchaser shall send a team of experiencechexrgi for assessing the capability of the firon f
manufacturing of meters as per this specificatidhe team should be given all assistance emd
operation for inspection and testing at the éitddworks. The tenderer has to give all facditier
carrying out the testing of samples
22.0 MINIMUM TESTING FACILITIES

Manufacturer should posses fulyutomatic computerized Meter Test Bench System héng
inbuilt source and load adjustmentfor carrying out routine and acceptance TestseaspC:687 or
CBIP-88. In addition this facility should producest Reports for each and every Meter. The tenderer
should have the necessary minimum testing fadliiee carrying out the following tests.

i) A.C.Voltage test

i) Insulation Resistance Test

iii) Test on limits of errors

iv) Teston meter constant

v) Test of starting condition

vi) Test of no-load condition

vii) Repeatability of error test

viii) Test of power Consumption

iX) Vibration test

X)  Shock test

xi) Tamper conditions - -as per MSEDCL, speaeifion.

xii) The manufacturer should have duly calibra®8S meter of class 0.1 accuracy.

23.0 MANUFACTURING ACTIVITIES:-

(i) Meter should be manufactured usifgTS(Surface Mount Technology) components and by
deploying automatic SMT pick and place machiwed reflow solder process. Further, the
Bidder should own or have assured access(thrbirgh lease or sub-contract) of above
facilities.

(i)  Quality should be engliag the following stages:

(&) At PCB manufacturing stage each company shallsbbjected to computerized bare
company testing.

(b) At insertion stage all components should urgtecomputerized testing for conforming
to design parameters and orientation.

(c) Complete assembled and soldered PCB should ugaleiunctional
testing using Automatic Test Equiprnsg{TES)

(d) Prior to final testing and calibration, aleters shall be subjected to aging test (i.e.
Meters will be kept in ovens for 72 hours at %5 temperature and atmospheric
humidity under real life condition at it's fudad current .After 72 hours meters should

work satisfactory) to eliminate infant mortality.
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24.0
241

(e) The calibration of meters shall be done ingd®

() The bidders should submit the list of all ported & indigenous components separately
used in meter along with the offer.

(g) Bought out items:- A detailed list of boughit items which are used in the manufacture
of the meter should be furnished indicating them@aof firms from whom these items
are procured. The bidder shall also give thaildebf quality assurance procedures

followed by him in respect of the bought out item

QUALITY ASSURANCE PLAN

The tenderer shall invariably furnish QAP peci#fied inAnnexure-1 along with his offer the QAP
adopted by him in the process of manufacturing.

24.2 Precautions taken for ensuring usages of qualtymaterial and subcomponent shall be stated in QAP

25.0
26.0

The COMPONENT SPECIFICATION as per Annexure -Hcosed..

SCHEDULES:-
The tenderer shall fill in the following schedulghich are part of tender specification and offer.

If the schedules are not submitted duly filled ithwihe offer, the offer shall be liable for reject.
Schedule "A' ... Guaranteed andrtieet particulars (As indicated in GTP

parameters on E-Tendering)

Schedule "C' ... Tenderer's Experience
The discrepancies if any between the specifinadind the catalogs and/or literatures submittquhetsof
the offer by the bidders, the same shall notdresidered and representations in this regard willoe

entertained.
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SCHEDULE -"C"

TENDERER'S EXPERIENCE

SR.NO  Order number Number of Meters supplied-

NAME OF FIRM

NAME & SIGNATURE OF TENDERER

DESIGNATION

DATE
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ANNEXURE |

Quality Assurance Plan

A)

The bidder shall invariably furnish the followgninformation alongwith his bid, failing which

his bid shall be liable for rejection. Informaticshall be separately given for individual type of
material offered.

i)

i)

C)

i)

D)

Statement giving list of important raw materialfames of sub- suppliers for the raw materials,
list of standards according to which the raw matisriare tested. List of test normally carried
out on raw materials in presence of Bidder's espntative, copies of test certificates :

Information and copies of test certificatesiagi) above in respect of bought out accessories.
List of manufacturing facilities available.
Level of automation achieved and list of aredsere manual processing exists.

List of areas in manufacturing process, whemgstinspections are normally carried out for
guality control and details of such tests and isip@s.

List of testing equipment available with thedder for final testing of equipment specified and
test plan limitation. If any, vis-a-vis the typepexial acceptance and routine tests specified in
the relevant standards. These limitation shall vieey clearly bought out in schedule of
deviation from specified test requirements.

The successful bidder shall within 30 daygtEcement of order, submit following information
to the purchaser.

List of raw materials as well as bought out asmries and the names of sub-suppliers selected
from those furnished alongwith offers.

Type test certificates of the raw materialsdabhought out accessories if required by the
purchaser.

Quality assurance plan ( QAP) with hold poirits purchaser's inspection.

The quality assurance plant and purchasers holuhtgoshall be discussed between the
purchaser and bidder before the QAP is finalized.

The contractor shall operate systems which em@nt the following :

Hold point : A stage in the material procurememtworkmanship process beyond which work
shall not proceed without the documental appkr@fadesignated individuals organizations.
The purchaser's written approval is required tthatize work to progress beyond the hold
points indicated in quality assurance plans.

Notification point : A stage in the materiatgcurement or workmanship process for which
advance notice of the activity is required to féaile witness. If the purchaseer does not attend
after receiving documented notification in accordamwith the agreed procedures and with the
correct period of notice then work may proceed.

The successful bidder shall submit the roattest certificates of bought out accessories and
central excise passes for raw material at theetoh routine testing if required by the
purchaser and ensure that Quality Assurance rprogof the contractor shall consist of the
quality systems and quality plans with the dating details.

The structure of the organization.
The duties and responsibilities assigned to sgsaffuring quality of work.

The system for purchasing taking delivery andfieation of material.

44 of 54



i)

The system for ensuring quality workmanship.
The system for retention of records.
The arrangements for contractor's internal andit

A list of administration and work procedures reguli to achieve and verify contract's
quality requirements these procedures shall be meesdily available to the project manager
for inspection on request.

Quality Plans :

An outline of the proposed work and programme ee&qge. The structure of the
contractor's organization for the contract.

The duties and responsibilities assigned to stafuring quality of work.
Hold and notification points.
Submission of engineering documents required leysihecification.

The inspection of materials and components eneipt. Reference to the contractor's
work procedures appropriate to each activity.

Inspection during fabrication/ construction.

Final inspection and test.
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ANNEXURE I

DISPLAY SEQUENCE FOR THE PARAMETERS.
A) Default Display ( With scrolling time 9 sec.)

1) LCD Test
2) Date and time

3) Cumulative kwH
4) Cumulative RkVAh lag
5) Cumulative kVAh

6) Present kVAMD
7) TOD kWh
8) TOD RkVAh lag

9) TOD kVAh
9) Average PF for the month, minimum 2 decimaltdigi

10) Number of MD reset.
11) Number of tamper counts.

B) On- demand Display :

After using pushbutton the following parameterswsld be displayed..

1.TOD kWH

2 TOD RkVAh

3 TOD kVAH

4. Current kVAMD TOD

5.Cumulative kVAMD

6.Cumulative kWh

7.Cumulative RkVAh

8.Cumulative kVAh

9.Instantaneous Power Factor
10.Voltage R phase

11.Voltage Y phase

12.Voltage B phase

13.Current R phase

14.Current Y phase

15.Current B phase

16.kVAMD occurance date & time TOD
17.MD reset count

18.High resolution kWh (for calibration)
19.High resolution RkVAh (for calibration)
20.Rising Demand with elapsed time
21.kVA value M1 TOD
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22.kVA value M2 TOD
NOTE :The meter display should return to Defaulsjplay mode ( mentioned above ) if the ' Push butto

is not operated for more than 15 seconds.
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ANNEXURE 11l

Sr.No.

Component function

Requirement

Makes andji@ri

Current Transformers

The Meters should be with
current transformers a
measuring elements.

The current transformer shou
withstand for the clauses und
5&9 of 1S-14697/1999

tihhe current transforme
sshould withstand for th
clauses under5&9 of IS
014697/1999

er

D=

Measurement or computin
chips

dgrhe measurement or computif

chips used in the Meter shou
be with the Surface mount typ
along with the ASICs.

n@SA: Analog Devices
ICyrus  Logic, Atmel,
ePhilips

South Africa
Japan : NEC

:SAMES

Memory chips

The memory s should nof

be affected by externg
parameters like sparking, hig
voltage spikes or electrostat
discharges.

USA: Atmel, National
Semiconductors, Texas
Hnstruments, Philips, ST

'C\Japan . Hitachi or

Display modules

a) The display modules shg
be well protected from th
external Uv radiations.

b) The display visibility
should be sufficient
the Meter mounted at height
0.5 meter as well as at th
height of 2 meters ( refer 3.2
for Viewing angle ).

c) The construction of th
modules should be such th
the displayed quantity shou
not disturbed with the life o
display ( PIN Type).

d) It should be trans-reflectiv
HTN or STN type industria
grade with extende
temperature range.

to read

uktbngkong : Genda

9Singapore: Bonafied

Technologies.
Korea: Advantek

hfChina : Success

Japan : Hitachi,

d
Sony.

e
at
d
f

Communication

Modules

Communication module
should be compatible for th
two ports ( one optical po
for communication with
meter reading institments &
the other hardwired RS 23
port to communicate
various modems for AMR )

with

s USA: National

eSemiconductors
Optonica

HR,

—

Holland / Korea : Phillips
Japan : Hitachi

Taiwan: Ligitek
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Optical port

Optical port should be used
transfer the meter data to met
reading instrument.

The mechanical constructia
of the port should be such
facilitate
easily.

eéemiconductors HP,

the data transferdapan : Hitachi

t0SA: National

Holland / Koread

"Bhilli
o hillips

Taiwan: Ligitek

Power supply

The power supply should
with the Capabilities as per th

relevant standards. The power
supply unit of the meter should

not be affected in case th
maximum
system appears to the terming
due to faults or due to wron

connections

voltage of the

eMPS Type
e

e

g

Electronic components

The active &

surface mount type & are to |
handled & soldered by th
state of art assembly process

passiwgSA
components should be of thé&emiconductors,

National
Atmel),
&hilips, Taxas

Instruments
Japan Hitachi, Oki

AVZ or Ricon Korea;
Samsung

Mechanical parts

a)The internal

components

etc.

b) The other
components should be protect
from rust, corrosion etc. b
suitable plating/painting
methods.

electrical
should be of
electrolytic copper & should bg
protected from corrosion, rus

mechanical

—

10

Battery

Chargeable maintenance fr&arta, Tedirun, Sanyo o

guaranteed life of 10 years.

National.

11

RTC & Micro controller.

The accuracy of RTC #Hhiae
as per relevant IEC / I
standards.

USA
SAtmel,
Microchip

Japan : NEC or Oki.

Philips, Dallag
Motorola,

12

P.C.B.

Glass Epoxy, fire resistan
grade FR4, with

thickness 1.6 mm.

minimum

ce
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ANNEXURE U-|
“‘INDEMNITY BOND”
UNDERTAKING TO BE SUBMITTED BY THE PARENT COMPANY BUATED ABROAD IN CASE OF
THE PARTICIPANT BIDDER WHO IS AN INDIAN BASED SUB3)IARY ON GENERAL STAMP OF
RUPEES 200/-

The Executive Director (Stores),

Maharashtra State Electricity Distribution Co. L.td.
Prakashgad, Bandra (E),

Mumbai — 400 056.

Dear Sir:
Sub:- Undertaking against Tender
for procurement of
We, M/s . having registered office at

dre Parent Company of M/s.

who haveeipateéd against your tender No.

for procurement of

We have carefully read and have thoroughly undedsiand agree to the terms and conditions of thgesub
tender.

We hereby undertake that in case of placementddrosgainst the subject tender on our subsidianypemy,
M/s. , in the enfewe accept all the responsibilities and lialaktifor

supply of quality meters as per specification & tnder and execution of the contract. We furtieeby
undertake that we shall be responsible for any iliigb arising out of the contract placed on

M/s. . and to pay M3E@emand the sum of rupees as per agreement in

the event of any breach of condition of the purehasder, loss and damage of the material till gxjoi
guarantee period as stipulated in the order.

Our liability here under shall not be impaired dgatharged by extension of time or variation orralten made
with or without our knowledge or consent by or bedw the parties to the said contract. This unkiegashall
be valid and binding on us upto and including tkecetion and guarantee period of the order and sbabe
terminable by notice or change in the constitutbrany of the companies. In case of any dispurgyiout of
or in connection with this tender or contract,ohcluded, the same shall be subject to the exdysiisdiction
of the“Court in Mumbai (India).”

Yours faithfully,
(Authorised Signatory)
FOR
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Guaranteed Technical Particulars of 33 kV C&R Panel

1.Make of Panel Text
Type of Panel. Text
Overall dimensions (HXWxD) of panel shall be 700%0 x 2310 mm Text
Thickness of Sheet Steel shall not be less tham3an front panel Numeric
Thickness of Sheet Steel shall not be less thamZandoors of panel Numeric
Thickness of Sheet Steel shall not be less thamZan sides of panel Numeric
Thickness of Sheet Steel shall not be less thamZantop portion of panel Numeric
Thickness of Sheet Steel shall not be less thamZan bottom portion of panel Numeric
Final painting of panels shall be done with Li@rey colour to shade no.63Boolean
as per IS-5, for interior. (Yes/No)

Final painting of panels shall be done with Ligey colour to shade no.63Boolean
as per IS-5, for exterior. (Yes/No)

Mimic section shall have Brilliant green paint ttasle No.221 of IS 5 for 33 kYBoolean
(Yes/No)

Mimic section shall have Traffic yellow paint toagte N0.368 of IS 5 for 33 kyBoolean
(Yes/No)

C&R Panel for feeder shall have 1 circuits (Yes/No) Boolean
C&R Panel for Transformer without differential peotion panel shall have |1Boolean
circuits (Yes/No)

C&R Panel for Transformer with differential protect panel shall have {Boolean
circuits (Yes/No)

Wiring troughs shall be used for routing the cables/No Boolean
The panels shall provide degree of protectioot Hess than IP 30 inText
accordance with 1S 12063/1987

Wiring numberings shall be as per IS 5578/1964 Text
Terminal connectors shall be stud type, clipyget (Yes/No) Boolean
Terminal connectors shall be made of Brass madht€¥es/No) Boolean
The conductor size shall be 2.5 mm (minimum). Numer
Make of MCBs. Text

Type of MCBs. Text
Whether equipment identification labels providete$/No) Boolean
2. Protective relays

Make of Non directional 2 Over Current & 1 EaRdwlt with high set relay. Text
Type of 2 Over Current & 1 Earth Fault relay. Text
Designation of 2 Over Current & 1 Earth Fault yela Text
General design of 2 Over Current & 1 Earth Faally Text
Reference standards Text
Number of poles (elements) of 2 Over Current & attk Fault relay. Text
Auxiliary supply DC voltage required. Boolean
Relay operating characteristic IDMT 0-3 sec Text
Time of operation at 10 times current setting Text
High Fault setting for over current Text

High Fault setting for Earth fault Text
Current setting available for O/C elements of ORarrent & Earth Fault relayText

shall be 50% to 200% of Base Current in steps &f10

Current setting available for E/F element of Owurrent & Earth Faulf Text
relay.10% to 40% of Base Current in steps of 5%

Number of output contacts of Over Current & Edftult relay shall be 2 tripText

and 2 alarm.
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Output contact rating of 2 Over Current & 1 Edftult relay. Text
Current coil rating (Amps) of Over Current & EaRhult relay shall be 1 A Text
Operational indicator of Over Current & Earth Raalay shall be flag. Text
Mounting of Over Current & Earth Fault relay shadl flush type Text
LED Indications for power ON, pickup , Trip & Higault Text
Communication port RS 232 is provided (Yes/No) Raol
Password protection provided (Yes/No) Boolean
Memory storage capacity for fault information fore latest faults with date& Text
time stamping, fault amplitude , type of fault wigl-O feature

Whether any special equipment/tools required feting/maintenance of OveiText
Current & Earth Fault relay.

If yes, whether the same is offered as optionaist€Yes/No) Boolean
Whether relay is type tested.(Yes/No) Boolean
High speed Trip Relays

Reference standard Text
Make of Trip Relays Text
Type & designation of Trip Relays Text
General design of Trip Relays shall be electromeiciad (Yes/No) Boolean
Coil rating (voltage) of Trip Relays shall be 3MC. Text
VA burden of Trip Relays Text
Operating time of Trip Relays shall be 25 ms at imahrated voltage. Text
Number of output contacts of Trip Relays : 3 N@ NC Text

Type of indication of Trip Relays shall be handetetype mechanical flag inText

window.

Mounting of Trip Relays shall be flush type. Text
Any other details. Text
HT Static Trivector TOD Energy Meter :

Reference standard Text
Make of HT Static Trivector TOD Energy meter. Text
Type of HT Static Trivector TOD Energy meter. Text
Over all dimensions of HT Static Trivector TOD Egemeter. Text
Cut out size of HT Static Trivector TOD Energy nmrete Text
Accuracy class of HT Static Trivector TOD Energytereshall be 0.5 Text
Auxiliary supply voltage for HT Static Trivector TDEnergy meter shall be 110rext

V AC

Measuring Parameters of HT Static Trivector TOD riggeneter Text
Type of display of HT Static Trivector TOD Energyetar Text
Height of character provided for HT Static Triveci®®D Energy meter. Text
No of digits provided for HT Static Trivector TODnErgy meter. Text
Type of push buttons of HT Static Trivector TOD Epemeter Text
Whether HT Static Trivector TOD Energy meter amecli reading type Text
Semaphore indicator

Make of Semaphore Text
type designation of Trip Relays Text
Size of dial of Trip Relays Text
Rating of Trip Relays Text
Consumption of Trip Relays Text
Number of position of Trip Relays Numeric
Push Buttons

Make of Push Buttons Text

52 of 54




Designation of Push Buttons Text
Momentary contact type Text
Number of contacts of Push Buttons Text
Colour Text
Alarm Cancellation Relay

Make of Alarm Cancellation Relay Text
Type designation of Alarm Cancellation Relay Text
Number of output contacts of Alarm Cancellationdyel Text
DC voltage of Alarm Cancellation Relay Text
Burden of Alarm Cancellation Relay Text
Type of mounting Text
Transformer Differential Relay

Make of Transformer Differential Relay Text
Type Designation of Transformer Differential Relay. Text
Whether percentage biased type Text
Whether built-in highest units available. Text
DC Aux. Voltage of Transformer Differential Relay ext
CT rating of Transformer Differential Relay Text
Number of out put contact of Transformer DifferahfRelay Text
Output contact rating of Transformer Differentiad|&y Text
Type of operation indicator of Transformer Diffet@hRelay Text
Aux. relay for T/F fault supervision

Make of Aux. relay for Transformer fault supervisio Text
Type & designation of Aux. relay for Transformeulfiasupervision. Text
Number of elements of Aux. relay for Transformarlfsupervision. Text
DC voltage of Aux. relay for Transformer fault segsion Text
Burden of Aux. relay for Transformer fault superors Text
No.of out put contacts of Aux. relay for Transfomfeult supervision Text
Contact rating of Aux. relay for Transformer fasiipervision Text
Type of flag of Aux. relay for Transformer faultpervision Text
Buzzer with auto-stop feature

Make of Buzzer with auto-stop feature Text
type designation of Buzzer with auto-stop feature extT
Whether built-in timer provided for Buzzer with atdtop feature Text
Timer range & settings of Buzzer with auto-stoptiea. Text

If external timer is envisaged for Buzzer with astop feature, make & typeText
designation

Annunciator

Make of Annunciator Text
Type of Annunciator Text
General design of Annunciator shall be static Text
Annunciator shall have 12 nos of windows. Text
No. of LED per window for Annunciator Text
Whether annunciator relays of Annunciator is bnilt Text
DC Rating of Annunciator shall be 30 VDC Text
Burden per window in mA Text
Ammeter

Make Text
Type Text
Accuracy of Ammeter shall be 0.5% of FSD + 5 Bigit Text
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Size of Ammeter shall be 48 x 96 sq. mm. Text
Response Time of Ammeter shall be 1 Second Text
Operating Temperature of Ammeter shall be Up ta’55° Text
Dielectric strength of Ammeter shall be 2 kV RM$ fominute. Text
Power Consumption of Ammeter shall be less thaA3 V Text
Ammeter shall be suitable for 50Hz frequency Boolea
Operating current of Ammeter shall be 1 A Text
Ammeter Selector Switch

Make of Ammeter Selector Switch Text
Type of Ammeter Selector Switch Text
Size of Ammeter Selector Switch Text
Rated insulation Voltage of Ammeter Selector Swibhll be 660 volts Text
Rated Impulse withstand voltage of Ammeter SeleStoirtch shall be 6 kV Text
Rated operational Current of Ammeter Selector Swsttall be 12 A. Text
Voltmeter

Make of Voltmeter Text
Type of Voltmeter Text
Accuracy of Voltmeter shall be 0.5% of FSD + 5 iBig Text
Size of Voltmeter shall be 48 x 96 sq. mm. Text
Response Time of Voltmeter shall be 1 Second Text
Operating Temperature of Voltmeter shall be Up58(5 Text
Dielectric strength of Voltmeter shall be 2 kV RNt 1 minute. Text
Power Consumption of Voltmeter shall be less th&A3 Text
Voltmeter shall be suitable for 50Hz frequency Baol
Operating current of Voltmeter shall be 1 A Text
Voltmeter Selector Switch

Make of Voltmeter Selector Switch Text
Type of Voltmeter Selector Switch Text
Size of Voltmeter Selector Switch Text
Rated insulation Voltage of Voltmeter Selector $Wwishall be 660 volts Text
Rated Impulse withstand voltage of Voltmeter Sae8&witch shall be 6 kV Text
Rated operational Current of Voltmeter Selectort&wshall be 12 A. Text
Frequency Meter

Make of Frequency Meter Text
Type of Frequency Meter Text
Power Consumption of Frequency Meter shall betless 6 VA Text
Dielectric strength of Frequency meter shall b&/ZRMS for 1 minute. Text
Range of frequency meter shall be 45 Hz to 55 Hz. extT
Size of Frequency meter shall be 96 sq. mm. Text
General

Whether Type Test reports for test IP:30 as peR147/ are submitted. Text
Whether Type Test reports for MEF Meter is subrditte Text
Whether Type Test reports for Triple Pole Combined directional 2 O/C + L Text
E/F Relay is submitted.

Whether Type Test reports for D. C. Under Voltagdal is submitted. Text
Whether Type Test reports for Auxiliary Relay idsutted. Text
Whether Type Test reports for Master Trip Relagubmitted. Text
Whether Type Test reports for differential protentRelay is submitted. Text
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