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MAHARASHTRA STATE ELECTRICITY DISTRIBUTION COMPANY

TECHNICAL SPECIFICATION FOR 63 kVA & 100 kVA, 11/0. 433 & 22/ 0.433 kV THREE
PHASE DISTRIBUTION TRANSFORMERS WITH MERTERING UNIT ON L.V. SIDE
WITH 63KVA/ 100KVA L.T.DISTRIBUTION BOX (with MCCB )

1 Scope:-

1.1  This specification covers design, manufacturingting and delivery of the oil immersed,
Oil Natural (ON) with Completely Self Protected ti@a, outdoor type, three phase, 50 Hz,
11 kV and 22 kV Distribution Transformers of ratng§3 kVA and 100 kVA WITH
MERTERING UNIT ON L.V. SIDE WITH 63KVA/ 100 kVA L.T .DISTRIBUTION
BOX (with MCCB) .

1.2  The equipment offered shall be complete with altgpaecessary for their effective and
trouble-free operation. Such parts will be deemmdé within the scope of the supply
irrespective of whether they are specifically iraded in the commercial order or not.

1.3 It is not the intent to specify herein completeailst of design and construction. The
equipment offered shall conform to the relevanhdéads and be of high quality, sturdy,
robust and of good design and workmanship comptetall respects and capable to
perform continuous and satisfactory operationhienactual service conditions at site and
shall have sufficiently long life in service as géatutory requirements.

1.4  The design and constructional aspects of matesizddl not withstanding any anomalies,
discrepancies, omissions, in-completeness, etbese specifications and will be subject to
good engineering practice in conformity with tleguired quality of the product, and to
such tolerances, allowances and requirementsl&arances etc. as are necessary by virtue
of various stipulations in that respect in thevalg Indian Standards, IEC standards, I.E.
Rules, I.E. Act and other statutory provisions.

1.5 The Bidder/supplier shall bind himself to abide these considerations to the entire
satisfaction of the purchaser and will be requie@djust such details at no extra cost to
the purchaser over and above the tendered ratgsraed.

1.6  Qualifying Requirements:

ONLY DISTRIBUTION TRANSFORMER MANUFACTURER CAN QUOHE
AGAINST THIS SPECIFICATION. The supplier should supply meters from original
manufacturer of static LTCT Operated TOD Meter.clmse of Foreign Manufacturer, they
should have all the testing facilities in India anteters bear ISI markFor supplied
distribution boxes supplier shall have proven eigmee of manufacturing of similar
products and shall be capable of supplying minini@@0 Boxes per month and have an
agreement with component manufacturers for boughitems.

1.7 Tolerances:

The tolerance of guaranteed performance figurel$ Isbas specified in the (Part-1) table 7
of latest issue of IS 2026 or relevant InternatioBendard except wherever specified
otherwise in this specification.

2 System Particulars:-



2.1
2.2
2.3
2.4
2.5

3.1

3.2

4.1

4.2

4.3

The transformers shall be suitable for outdooralfestion with following system particulars
and they should be suitable for service under dlaibbns in supply voltage as permissible
under Indian Electricity Rules

Nominal System Voltage : 11 kV or 22 kV
Corresponding Highest System Voltage : 12 kV ok¥4

Neutral earthing : Solidly earthed
Frequency : 50 Hz with £3 % toleranc
Number of Phase : 3

SERVICE CONDITIONS:

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

i Max. ambient air temperature : 50 Deg.

il Max. relative humidity : 100 %

iii Max. annual rainfall : 1450 mm

Y Max. wind pressure : 15@skgm.

% Max. altitude above mean sea level : 1000 mtrs.

Vi Isoceraunic level ; 50

Vil Seismic level(Horizontal acceleration) : 0.3¢.

viii Climatic Condition Moderately hot and humid

tropical climate conducive to
rust and fungus growth.

iX Reference Ambient Temperature for
temperature rise : 5@ e

The climatic conditions are prone to wide variaion ambient conditions and hence the
equipment shall be of suitable design to work &atterily under these conditions.

APPLICABLE STANDARDS:-

The design, manufacture and performance of thepaggnt shall comply with all currently
applicable statutes, regulations and safety codes.

Nothing in this specification shall be construedefeve the bidder off his responsibilities.

The Distribution Transformers shall conform to BRi26 as amended up to date or other
International Standards for equal or better peréorce.

Unless otherwise specified, the equipment offereadl €onform to latest applicable Indian,
IEC, British or U.S.A. Standards and in particutarthe following:-

a. IS 2026(Part I,I1,IV)/1997, (Part; Power Transformer
111)/1981, (Part-V)/1994




4.4

5.2

5.2.1

c

b. 1S:1180/1989 (Part-1) Outdoor type, Three phas&ridution
transformers up to and including 1
kVA, 11KV

C. 1S:335/1993 New insulating oil- Specification (ftu
revision)

d. 1S:2099/1986, IS: 7421-1988Bushing

IS:3347  (Part-l  /Sec-2)-1979,
IS:3347  (Part-l  /Sec-1)-1982
amended up to date

e. IS5 Colours for ready mixed paints and
enamels.

f. IS 13730 (Part-27)1996 Specification for particuléypes of
winding wires.

g. IS 13779/1999(amended up (&pecification for LT CT operated Stat

date) TOD Meters

h. IS: 2705 (part-1)/1992amended Specification for Current Transformer

upto date

I. IS: 2147 latest Degree of protection provided
enclosures for low voltage switchgear
control gear.

J- IS: 3073/1974, I1S: 3070( Part-II) SpecificatidasL.A’s

K. CBIP Publication N0.295:2006 Manual on transforsner

In case of conflict arising out due to variatioretvieeen the applicable standard and the
standards specified herein the provisions of thecgication should prevail.

Specific Technical requirement:
Standard kVA Ratings:-

The standard ratings for transformer shall be 63 K100 kVA.

Nominal voltage ratings

i Primary voltage 11 kv/ 22 kV
il Secondary voltage  : 0.433 kV
Winding connections:-

I H.V. Winding : Delta ()

i. L.V. Winding : Star (Y)



5.3

5.4

The neutral of the L.V. winding shall be brought ¢m a separate insulated terminal. The
voltage group shall be Dyn-11.

Temperature Rise:

The temperature rise for top oil over an ambientperature of 50° C should be
35°C maximum (measured by thermometer in accordeuitelS 2026 or relevant
International Standard). i.e. Max. Temp. of topshiall not exceed 85 °C.

Temperature rise for winding over an ambient terafpee of 50° C should be 40°
C maximum (measured by resistance method in accoedavith 1S 2026 or
relevant International Standard). i.e. Max. Tenfpwimding shall not exceed 90°C.

No load voltage ratio:-
The no load voltage ratio shall be 11000/433 Voit22000/433 Volts.

Design & construction

Core
i

The core shall be stacked/ wound type

a) For Stack core:- The core shall be of high grade cold rolledimgrariented
(C.R.G.0) annealed steel lamination having low krsd¢ good grain properties,
coated with hot oil proof insulation, bolted togathio the frames firmly to
prevent vibration or noise. All core clamping bdtsll be effectively insulated.
The complete design of core must ensure permaneintye core losses with
continuous working of the transformers.

b) For Wound core :-

The core shall be ‘C’ type construction of highdgacold rolled grain oriented
(C.R.G.0.) annealed steel lamination having lows lasad good grain properties,
coated hot oil proof insulation or Amorphous coratenial. The complete design of
core must ensure permanency of the core lossesoeittinuous working of the
transformers. The core material shall not be britilcase of CRGO material.

Core clamping for C.R.G.0O./Amorphous Wound coreetyransformers shall be as
follows:

1. Core clamping shall be with top and bottom U- sldapere clamps made of
sheet steel clamped

2. M.S. core clamps shall be painted with oil-resistzint.

3. Suitable provision shall be made in the bottom aaenp / bottom plate of the
transformer to arrest movement of the active part.
4. Core shall be clamped by Magnus strap of 19 mmhwidt

The grade of core laminations shall be M4 or better



6.2

6.3

The successful bidder, shall be required to subn@t manufacturer's test report
showing the Watt Loss per kg and the thicknesfi®fcbre lamination, to ascertain
the quality of Core materials.

The purchaser reserves the right to get sampléeicore material tested at any
Government recognized laboratory.

The transformer core shall not be saturated forvahye of V/f ratio to the extent of
112.5% of the rated value of V/f ratio (i.e. 11GDbr 22000/50) (due to combined
effect of voltage and frequency) up to 12.5% withiojurious heating at full load
conditions and will not get saturated. The biddeall furnish necessary design
data in support of this situation.

Y Flux density:-
Flux density should not be more than 1.55 Testharated voltage and frequency.
The value of the flux density allowed in the desgirall be clearly stated in the
offer along with graph.
v The No load current at rated voltage shall not esldbe percentage given in Table
below.
Sr. | kVA At Rated Voltage At 112.5 % Rated
No. | Rating Voltage
1 |63 3% of the full load 6 % of the full load
current in LT winding | current
2 | 100 2.5 % of the full load |5 % of the full load
current in LT winding | current
Vi Number of steps of core shall be minimum of
For 63 kVA 5 standard steps
For 100 kVA 5 standard steps
Winding:-
i Materials:

Double paper covered Aluminium conductor shall bedufor HV and LV winding
for 11 kV class and Double paper covered coppeduector shall be used for HV
and LV winding for 22 kV class.

Current Density:

Current density for HV and LV winding should not bwre than 2.8 A/sq. mm for
Copper and 1.6 A/ sqg.mm for Aluminium conductor.

L.V. Neutral formation shall be at top.

Losses:



The Total Losses (No load losses + Lbaslses) for 63 kVA &100 kVA, 11 /0.433 kV
and 22/ 0.433 kV transformers at rated voltagel siatl exceed the values indicated as

)

below:
TABLE -1
KVA Voltage 3 Star rating 4 Star rating 5 Star rating
Rating | Ratio in | transformers transformers transformers
kilovolts
(at75°0Q (at75°0Q (at75°0Q
Losses at | Losses at| Losses at| Losses at| Losses at| Losses at
50% 100% 50% 100% 50% 100%
loading loading | loading |loading |loading | loading
(Watts) (Watts) | (Watts) | (Watts) | (Watts) | (Watts)
63 11/0.433 380 1250 330 1170 280 110(
63 22/0.433 362 1193 324 1088 285 1002
100 | 11/0.433 520 1800 440 1700 360 160(
100 | 22/0.433 495 1717 452 1575 414 1431

The losses of 22/0.433 kV distribution transfornmease tolerances as specified in the 1S-2026
(Part-1) 1977 amended up to date. No toleranceldsses of 11/0.433 kV distribution
transformers as per 1S:1180 ( part 1) amended dgu®. In case the actual loss values exceed
the above guaranteed values, the transformers $lalrejected at the risk, cost and
responsibility of the supplier.

The values guaranteed in G.T.P. for flux dengity,load current at rated voltage, no load
current at 112.5% of rated voltage and no load &sated voltage shall be individually met.

6.4

Minimum external clearances of bushing terminals

Insulation material & clearances:

Materials - Makes of Electrical grade insulatingftmpaper, Press Board, Perma
wood/ Haldi wood insulation shall be declared inRGby the bidderThe test

reports for all properties as per relevant |.S. rzakee up to date shall be submitted
during inspection.

The electrical clearance between the winding ardy/lud the tank (between inside
surface of the tank and outside edge of the wirg)isfpould be less than 30 mm
and 40 mm for 11 kV and 22 kV class respectively.

11 kv 22 kV
HV | Phto Ph 255 mm 330 mm
Phto E 140 mm 230 mm
LV |Ph-to-Ph | 75 mm. 75 mm




6.5

6.6
6.6.1

6.6.2

6.6.3

6.6.4

6.6.5
6.6.6

6.6.7

6.6.8

Phto E 40 mm. 40 mm

Impedance Value-

The percentage impedance_at 75 %Hall be 4.5% for 11 kV and 5.0% for 22 kV (IS
tolerance of £ 10 % is applicable).

Tank

The transformer tank shall be made up of primeitykl.S. sheets of rectangular shape.
No other shape will be accepted. The transformak &hall be of robust construction. All
joints of tank and fittings should be oil tight and bulging shall occur during service. The
tank design shall be such that the core and wisdaag be lifted freely. The tank plates
shall be of such strength that the complete tranmsfo when filled with oil may be lifted
bodily by means of the lifting lugs provided. Taimkide shall be painted by varnish. Top
cover plate shall be slightly sloping; approximatglto 10 deg. towards HV bushing and
edges of cover plate should be bent downwards $o asoid entry of water through the
cover plate gasket. The width of bend plate shale5 mm min. The top cover shall have
no cut at point of lifting lug. The rectangulamkashall be fabricated by welding at
corners.

The transformer tank of corrugation is also acdaptahowever shape of tank shall be
rectangular only. The corrugation sheets thickneksall be of minimum 1.6mm.
Corrugation panel shall be used for cooling. Tredformer shall be capable of giving
continuous rated output without exceeding the d$iecitemperature rise. Bidder shall
submit the detailed calculation sheet alongwiteiofT he safe guard angle frame 50X50X5
mm shall be welded for corrugated side to thé&.tan

In rectangular shape tanks, horizontal or verficats in tank side walls and its bottom or
top cover will be not allowed. In addition the cowé the main tank shall be provided with
an air release plug.

Side wall thickness : 3.15 mm. (min.)
Top and bottom plate thickness : 5 mm. (min.)

Reinforced by welded angle 50X50X5 MM on all thesade walls on the edge of tank to
form two equal compartments. The permanent defieas not more than 5mm up to 750
mm length and 6mm up to 1250 mm length when tramsfo tank without oil is subject to
air pressure of 35 KPa above atmospheric pressur&d min. Pressure test shall be
performed carefully at the time of'stage inspection only to confirm the adequacy of
reinforcement angle and gauge of the tank andfieertoy E.E. (IW).

All welding operations to be carried out by MIG pess.

Lifting lugs: 4 nos. welded heavy duty lifting lugéMS plate of 8mm thickness suitably

reinforced by vertical supporting flat of same Kmess as of lug welded edgewise below
the lug on the side wall, up to reinforcing andgleey shall be so extended that cutting of
bend plate is not required.

Pulling lugs: 4 nos. of welded heavy duty pullingg$ of MS plate of 8mm thickness
shall be provided to pull the transformer horizdgta

Top cover fixing boltsGI nut bolts of 3/8” dia. with one plain washeaBlbe used for top
cover fixing, spaced at 4” apart. 6mm neoprenedbdncork oil resistance gaskets



6.6.9

conforming to type B/C IS 4253 Part-1l amended améate will be placed between tank
and cover plate.

Vertical clearance: - The height of the tank sballsuch that minimum vertical clearance
up to the top cover plate of 120 mm is achievedftop yoke.

Protection:

For distribution transformers with CSP Feature deihg additional fittings as their
integral part shall be provided. The transformeidiave the following CSP features:

a) INTERNAL HV FUSES ON THE HV SIDE OF TRANSFORMER

Specifications for the HV Fuses: Expulsion / anlyeptsuitable fuse placed in series with
primary winding. This fuse is mounted normally gesiof the primary bushing and is
connected to the high voltage winding through anteal block. This has to protect that
part of electrical distribution system which is atleof distribution transformers i.e. either
the windings or the other part of the transforniteshall be ensured that this fuse dose not
blow for faults on the secondary side (LT side)tbé& transformer i.e. the blowing
characteristic of the fuse and LT breaker shaideoordinated that the fuse shall not blow
for any faults on the secondary side of the tramséo beyond LT breaker and these faults
shall be cleared by the LT breaker only.

b) INTERNALLY MOUNTED OIL OMMERESED LT BREAKER ONTHE LV SIDE
OF THE TRANSFORMER:

LT Circuit Breaker: All LT Faults after the breakshall be cleared by this breaker. As
such, it shall be designed for perfect coordinatidath the HT fuse link. The supplier shall
furnish the time/ current characteristics of LTcait breaker and 11 KV fuses for various
current multiples. The two characteristics shalldsawn on the same sheet to indicate
coordination between the circuit breaker and fudas shall be based on the type test
carried out on one of the transformers. In addjttbe supplier shall carry out coordination
test as indicated above, and this forms one ofets for acceptance.

The breaker is to be mounted on the secondary Gidine transformer under oil to
minimize premature operations form primary surgeswauld be with undersized line
fuses. Three single pole elements are preferreel.bféaker shall be coordinated thermally
with the transformers rating to follow closely thariations of coil temperature due to
fluctuations in loads and ambient temperatures.

This is to be accomplished by connecting the bre@keseries between the secondary
winding and the load current. The breaker shallooated in the same oil as the core and
coil assembly so that the bimetals are sensititeedemperature of oil as well as the load
current. (Offers with LV breakers of MCCB type auat acceptable).

The circuit breaker may be an electro-mechanicaicdewith three main elements viz. (a)
temperature sensing (b) latching and tripping and@rrent interrupting. The temperature
sensing function might be accomplished throughuge of bimetallic strips which would
be built into the breaker, such that load currdnthe transformer flows through them. In
addition to this, a magnetic tripping device it provided for all ratings of transformers
for increasing the opening speed be mounted insfdéhe transformers so that these
bimetallic strips are within the top oil layer diettransformer. The current carrying parts of
the breakers shall be copper plus a set of copgisten current interrupting contacts. The



8.0

cross section of a current density not more th&1A2sq.mm. (For additional mechanical
strength, the area should be more).

The magnetic element shall increase the openingdspethe circuit breaker to the thermal
activity shall remain unchanged by the additiothaf magnetic trip element.

Beside a signal light controlled by a bimetal ire threaker shall switch on when the
transformer load reaches a predetermined levetatidig that the transformer has been
over-loaded and the change out shall have to bedsbdd without causing an un-planned
service interruption.

The Type tests shall be carried out on Circuit keeaas per 1S: 13947 (Part-2)/1993
amended upto date at any NABL Laboratory and sfeubmitted alongwith the offer.
Note: Mechanical operation test on LV Circuit Brealer shall be carried out in OIL
medium as per IS: 13947 (Part-2)/1993 amendegto date.

C) LOAD MANAGEMENT SIGNAL LIGHT:

The load management signal light shall perform twections. It shall show visually when
the particular transformer has been operating iaerload condition and shall provide
knowledge that for good system management, theosemal change out point for the
transformer is fast approaching. The signal ligkgdhnot indicate temporary overloads and
shall turn on only when the overload condition kassted at a given level for a certain
length of time.

The LT CSP Circuit breaker shall have a set of learyi contacts built —in for signal light
operation. This normally open contact shall formt p&the signal light contact circuit. The
signal light circuit shall consist of an auxiliatyansformer winding (one or two turns)
which generates about 4 V , for the signal lightteot set within the circuit breaker and
the signal light is to be mounted on the transfortaek. The signal light contact set is
mechanically connected to the main circuit bred&ehing and bimetal system. The signal
light mechanism is adjusted so that the signalt lggimtacts will close at a pre-set thermal
condition which occurs before the main latchingteys opens the main contact. The net
result is a visual external indication that a peedsad condition has been reached by the
transformer. The signal light mechanism dose ne¢tréself when the load drops off, the
signal light remains lighted once the signal ligbhtacts close and can only be turned off
by manually operating the external circuit breakandle.

TAMPER PROOF “METERING UNIT:

Tamper Proof Metering unit shall be manufactunedaccordance with the following
Standards (as per drawing enclosédhexure —IV.

The Metering unit shall comply with the requirerheh IS 13947/1993 for Degree of
Protectionl.P. 54.

8.1 General Technical Particulars:

This outdoor type Metering Unit shall be desigaad fixed on the LV bushing side of the
main transformer tank. General arrangement of NMegdunit shall be kept as per drawing
covering the above aspect is enclosed at Annexive Fhe overall dimensions of

enclosure shall be such that it should accommottege.VV Bushings, Three Ring Type
CTs of rating200/5 A, for 100kVA & 150/5 A for 63 kVA transformg one LT CT operated

Static TOD meter



1. In First chamber-
The first chamber shall be provided as an enciosorrtransformer L.V. bushings and CTs as
shown in diagram. The required minimum electricedatances as per relevant IS, shall be
maintained while providing / fixing the box. Theitsible rubber gasket shall be provided between
transformer body and enclosure so as rain watdl 1sbt enter in the chamber.
Three CTs of 5VA burden & class of accuracy 0.allshe mounted on fixed arrangement inside
the chamber for each phase as shown in the drawihg.inner diameter of CTs shall be suitable
to cover the cable size. CTs should be magnetichliglded and fixed inside the enclosure with
suitable nut bolts & washers.
Minimum 2.5 sgq. mm. copper multistrand (flexibigiye shall be used for connections from CT
secondary terminals to Meter & P.T connections.

The Enclosure shall be fabricated by using CRGées steel of 14 SWG (2mm) thickness
& shall comply with the requirement of I.P.-54@e I.S. 13947/1/1993.

2. Second Chamber:

The energy meter shall be fixed on suitable amarent keeping minimum clearance of 50 mm
from the tank surface. The clearances from Metentfside to enclosure shall be minimum 50
mm.

The Meter fixing arrangement shall be such thattfemd back as well as up and down with tilting
adjustment can be done to accommodate various&ypmke of meter (s). Also suitable space
shall be provided to install GSM MODEM alongwithetAntenna for future communication with

the meter.

Note : It shall be ensured that the 3 phase 4 wire staliCT operated TOD energy meters to
supplied should be as per enclosed specificatiodsfram the approved vendor list of MSEDCL

& not from the black listed vendor.

Main features of the Metering Unit are as under:

1. The single door panel shall be providechvditmm thick triplex glass window of size 150
mm X 115 mm — 1 nos for second chamber to faalitaeter reading.

2. One 6 mm isolated Earth Terminal in secdmhiber at side of the box.
3. Each LT Bushing provided with 2 nos. wadbetugs tightening.

4. Cam lock shall be provided to each chandoer with separate keys. The Two keys set
shall be supplied with each unit. e.g. Godrej caok|

5. 2 nos. earthing bolt size 25x10 mm eac¢h @inos washer and one nut to be provided
3 nos earth sticker with earth symbddégrovided

7. 4 nos suitable size lugs for 70/ 120 sg.®M? core PVC Al.Cable shall be provided
8. Danger marking 125 x 38 mm with Maratimdaage with 433 V AC.
9. Flat gasket of size 20 x 2 mm to be fixethw@dhesive (fevibond) inside door

10. Inside hinges to be MIG welded strictly ( [$OOT WELDING).



11. CT secondary & PT wires with proper lsbsll be connected to meter terminals.
12. Single panel doors for chamber 1 & 2.
13. Arrangement to be provided for holding pla@el door manually

14. The sizes of each compartment & overa#h shown are minimum and may be more to suit
the size of Transformer Tank and LT bushings.

15.The complete metering unit shall be as per Drawengosed so fitted with the transformer
that a gap of minimum 50 mm is maintained fromttla@sformer tank & the unit for free
circulation of air & fitted towards the ground duat it is possible to take readings from a
distance of 2 to 3 meters.

16. The suitable cable glands shall be providdast chamber for 3/12 cables.
17. Cable holding clamp shall be provided lasws in diagram. The cable holding clamp
support shall be welded on transformer tank.
Note: 1) All dimensions are in mm.
2) Chamber no.1& 2 Door - front opeciba
3) Sheet steel thickness: 2 mm (min)
4) Paint shade : Exterior & interior +éaft Blue at shade No 108 of IS 5.
5) Degree of enclosure protection IP.; 54

9.0 Heat Dissipation:

a) Heat dissipation by tank walls excluding top anttdra should be 500 W/ sg.m.

b) Heat dissipation by fin type radiator 1.25 mm thiell be worked out on the basis of
manufacturers data sheet. The tenderer shall subentalculation sheet with the offer
or the offer shall stand rejected.

c) Two nos. radiators shall be provided only on H¥lesand shall be of fin type. They
should be fixed at right angle to the sides anddiagonally. The size of the radiator
shall be such that it covers at least 50% of thtéohoyoke, full core and complete top
yoke.

d) Total Minimum Oil Volume :

Sr.No. | KVA rating Voltage Ratio inOil in liters (exclusive of
Volts oil absorbed in core &
coil assembly)
1 63 kVA 11000/433 155
2 100 kVA 11000/433 190
3 63 kVA 22000/433 165
4 100 kVA 22000/433 200

NoteTransformer shall be supplied complete with fillihg of oil and 10 % extra of total
volume of oil in separate container/ drum to thacswned stores. Detailed calculation of
absorption should be submitted.

11 Conservator:



a)

b)

c)

d)

12

13

14.
14.1

14.2

14.3

15.0
15.1

The total volume of conservator shall be such asottain 10% of total quantity of oil.
Normally 3% quantity of the total oil will be com&d in the conservator. Dimension of
the conservator shall be indicated on the Genema@iyement Drawing.

Oil level indicator shall be provided on the siddéieh will be with fully covered
detachable flange with single gasket and tighteméad MS nut-bolt.

The inside diameter of the pipe connecting the eorador to the main tank shall be within
20 to 50 mm and it should be project into the coreter in such way that its end is
approximately 20mm above the totem of the conservab as to create a sump for
collection of impurities. The minimum oil leveldi@esponding to (-) 5 deg.) should be
above the sump level.

The pipe from conservator tank connecting to manktshall be of 30 mm (min.) dia and
shall have a slopping flap so that the oil fallingm the pipe shall not fall directly on the
active job and shall fall on the side walls only.

The conservator shall be provided with the draigpdnd a filling hole (30mm dia) with
cover.

Breather.

Breather joints will be screwed type. It shall halie-cast aluminum body or of Poly

propylene materials and inside container for siljg shall be of tin sheet, in case of
aluminum die cast breather. Makes of the breathal be subject to purchaser's approval.
Volume of breathers shall be suitable for 250 gfrsilica gel. The make and design of
breather shall be subject to approval of C.E. (ihistion).

Terminals:

Brass rods 12 mm. diameter for HT with necessatg,rcheck-nuts and plain thick tinned
washer.

Bushings & Connections:

For 11 kV class 12 kV bushing, for 22 kV class 24 lkushing shall be used and for 433
volts 1.0 kV bushing shall be used. Bushings of #@mne voltage class shall be
interchangeable. Bushings with plain shed, as glevant IS amended up to date shall be
mounted on the top of the transformer tank.

HV bushings shall be mounted on curvature shapdubesed plate, in such a way that all
H.V. Bushings shall remain parallel and at equtatise throughout. Bushings having type
tested, as per relevant IS amended up to datemtiglbe acceptable.

The minimum creepage distance for albilghings shall not be less than 25 mm per kV.

Internal connections:
H.V. Winding :

I. In case of H.V. winding all jumpers from windirto bushing shall have cross
section larger than winding conductor.

il. Inter coil connection shall be lyneping and brazing.
iii In case of Copper Winding Delta joints shallw&h crimping and Brazing only.



Iv. Lead from delta joint shall be connectedushing rod by brazing only.

15.2 L.V. Winding:

I. L.T. Star point shall be formed of Aluminium/@ger flat of sufficient length. Lead
from winding shall be connected to the flat by ging and brazing.

il. Firm connections of L.T. winding to bushing #Hae made of adequate size of 'L’
shaped flat. Connection of L.T. Coil lead to "hape flat shall be by crimping and
brazing. Alternatively 'L’ shape lug of adequatparity effectively crimped shall
be acceptable.

iii. L' shape flat/lug shall be clamped to L.V. $ung metal part by using nut, lock-
nut and washers.

Y For Aluminum windings, L&T Alkapee aluminum biag rods with suitable flux
shall be used. For copper winding crimping andesilwazing alloy shall be used.

16.0 Tank base channel :

It should be of two numbers of 75 mm x 40 mm charfae 63 kVA and 100 kVA
transformers

17.0 Terminal Marking Plates and Rating Plates :

Terminals shall be provided with terminal markingatps. The transformer shall be
provided with riveted rating plate of minimum 8 SVA&mMinum anodized material sheet
in a visible position. The entries of the ratinigtp shall be in indelibly marked (i.e. by
etching, engraving or stamping).

Marking as 'M.S.E.D.C.L'S and "Sr. No.' of transier shall be engraved on transformer
main tank below L.T. bushings.

The name of the company, order No., capacity, manthyear of manufacturing shall be
engraved on separate plate which shall be firmlydag to main tank and shall form
integral part of the tank.

18 Fittings:
The fittings on the transformers shall be as under

1 Rating and diagram plate 1 no.
2 Earthing terminals with lugs. 2 no.
3 Lifting lugs 4 no.

4 Oil filling hole with cap(on conservator) 1 no
5 Drain valve - 20mm for all T/Fs 1no
6 Conservator with drain plug. 1 no
7 Thermometer pocket 1no
8 Explosion vent (Only for 22 kV T/F) 1no
9

Silica gel breather 1no




19

20

10 | Platform mounting channel 2no

11 | Oil level gauge indicating 3 positions |ofLno
oil marked as below :

Minimum (-) 5 deg.C.

Normal 30 deg.C

Maximum 98 deg.C.

12 | HT & LT bushing 3 nos. of HT bushing and 4 nafs|
LT bushing shall be provided.

Each bushing (HV & LV) should
be provided with 3 nos. of bra
nuts and 2 plain brass washers.

2
(7]

13 | Radiators As per Cl. No. 9 (C)

14 | Lightening Arrestors for HT bushings

15 | Pulling lugs 4 nos

16 | Metallic cover spot welded to tank for

drain valve shall be provided.

Lightening Arrestors:

High surge capacity of 9 kV( Vrms), 5 kA( 8/20 naavave shape) Lightening Arrestor for
11 kv and 18 kV( Vrms), 5 kA ( 8/20 micro wave shapLightening arrestor
(Disconnector type) for 22 kV transformers confargio 1S: 3070/1974 shall be mounted
on the transformers, clamped securely to the tangrotect the transformer and associated
line equipment from the occasional high voltageyeamresulting from lighting or switching
operations. The earthing terminal of the lightenargesters shall be connected solidly to
the transformer tank earthing in terminal.

Transformer Oil

Transformer oil to be used in all thestbution transformers shall comply with the
requirements of latest IS 335/1983 amended up t® tli@reof. In addition the oil should
conform to "Ageing Characteristics’ specified belfm& New Oil and Oil in Transformers.

Type test certificates of oil being used shall bedpced to EE (IW) at the time of stage
inspection.

New oil - Ageing characteristics after acceleraagding test 96 hrs at 115° C (open beaker
method with copper catalyst):

I. Specific Resistance (Resistivity)
a) at 20 ° C :- 2.5 x 2H5Ohm-Cm (Min)
b)  at90°C :-0.2 x 1 Ohm-Cm (Min)
il Dielectric dissipation factor - 0.20 (Max.tanlt@g at 90 ° C.
iii Total acidity mg/KOH/gm - 0.05 (Max)
v Total sludge value (%) by weight - 0.05 (Max.)



v The method of testing these aging characterigigsven in Appendix - C of IS 335
amended up to date.

Vi. Qil filled in Transformers:

The important characteristics of the transformer after it is filled in the
transformer (within 3 months of filling) shall be &ollows: -

Sr.No. | Characteristics Specifications

1. Electric Strength (Breakdown voltage) 30 kV (Min

2. Dielectric dissipation factor (Tan Delta) at@®y.C.) 0.01 (Max)

3. Specific Resistance (Resistivity) at 27 degolnf-cm)| 10 x 10

4. Flash Point, P.M. (closed) 140 ° C (Min)

5. Inter facial tension at 27 ° C. 0.03N/M (Min

6. Neutralization value (total acidity) 0.05Mg.KaH/
m (Max.)

7 Water content PPM 35 (Max)

21 Test and Inspection:-
21.1 Routine Tests:-

I. All transformers shall be subjected to the faliog routine tests at the  manufacturer's
works. The tests are to be carried out in accomavith the details specified in IS 2026 or
as agreed upon between the purchaser and the mamafa

1. Measurement of winding resistance.
Ratio, polarity and phase relationship.
Impedance voltage.

No-load losses and No-load current.

2
3
4. Load losses.
5
6. Insulation resistance.
7

. Induced over voltage withstand.

o

Separate source voltages withstand.

ii. All the routine tests shall be conducted in shppliers' laboratory at their cost.

iii. Heat run test shall be arranged free of costh® unit selected from thé' Iot by
Executive Engineer / Authorized Representative.

iv. The calculations to confirm the thermal abildg per Clause no. 9.1 of latest IS: 2026
Part-I or equivalent International Standard shalsbbmitted to Executive Engineer (IW).

22.0 Challenge Testing:



23.0
23.1

23.2

The manufacturer can also request challenge tekimgny test based on specification and
losses. The challenger would request for testirp teisting fees. The challenge test fees are
proposed at least three times the cost of tesfifgs is likely to deter unnecessary
challenges. The challenger would have the oppdstuaiselect the sample from the store
and any such challenge should be made with in taeagtee period. The party challenged,
challenger and the utility could witness the chajle testing.

The challenge testing would cover following $est

1. Measurement of magnetizing current.

2. No load losses test.

3. Load losses test (at 50 % loading or as per acceptizst).
4. Temperature rise test.

The challenge test could be conducted at NABL Latmoy, like ERDA and CPRI. If the
values are within the limits the products gets comdd else not confirmed. No positive
tolerances in losses is permitted. If the prodsictat confirmed the manufacturer would pay
the challenge fee and challenger would get thedended. However as a redressal system
the challenger would be allow to ask for freshibtgsbf two or more samples from the store
and the same be tested in NABL Laboratory in presesi party challenge, challenger and
the utility.

If any one of the above sample does not confirentéist, then the product is said to have
failed the test. In such cases the manufactureéhbwitleclared as unsuccessful manufacturer
for the said product with wide publicity and wouldt allow to complete in tenders of the
MSEDCL for the period of three years and heavy [tgneould be imposed.

Type Tests:-

In addition to routine test as above Impulsttage Withstand test and Dynamic Short
Circuit Test as under shall be successfully caroeidat laboratories accredited by National
Accreditation Board for Testing and Calibration bedtories (NABL)in accordance with
IS 2026/1977 as amended from time to time and teahspecifications, within the last 5
(five) years prior to the date of offer. The bidddrall furnish the following type tests
reports (along with General arrangement drawindingaand Diagram Plate and Internal
Constructional drawing) along with the offer.

I. Impulse Voltage with stand Test on all three pivases chopped on tail.
il. Dynamic Short circuit Test
The following balance type test should beied at the manufacturer’'s works invariably in

the presence of MSEDCL'’s representative at the tifmaspection from the first lot.

23.3

23.4

I. Temperature Rise Test
il Air pressure test as per clause no. 22.5 of1801(Part 1)/1989

iii Unbalanced current test — unbalanced curreoukhnot be more than 2% of full
load current

The type test reports should be submitted gotdapproved from the Chief Engineer
(Distribution) before commencement of supply.

In case of any of the following, the offer nmmeyconsidered for placement of order.



23.5

24.0
24.1
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24.3

i. If above tests are carried out beyond 5 years

ii.Impulse Voltage Withstand test and Dynamic ShGitcuit test carried out not from
NABL approved Laboratory.

ii.If there is any change in the design/ type &f type tested transformers to be offered
against this specification.

However, successful bidders have to carry out ype tests at the laboratories accredited
by NABL before commencement of supply at their cewpense on the sample drawn by
the purchaser from the lot offered for first Staggpection.

In respect of the successful bidder, the @msehreserves the right to demand repetition of
some or all the type tests in presence of the @seats representative. In case the unit
fails in the type tests, the complete supply sballrejected. The bidders are therefore
requested to quote unit rates for carrying out egplk test, which however, will not be
considered for evaluation of the offer.

Drawings:-

A set of following drawings with all dimensihall be submitted by the Bidder along
with the offer:

I. General Dimensional drawing.
il. Core Assembly drawing.

iii. Internal Construction Drawing

iv. Rating & Diagram Plate Drawing.

V. HV/LV Bushings indicating measurement of creepdgstances.
Vi. Operation and Maintenance Manual.

Vi, Metering Unit.

The drawings shall be of A-3 (420 x 297 mnzesbnly. The bidder should also supply
along with his offer the pamphlets/literatures &bc fittings / accessories.

The bidder should not change design ornfeseaf as per A/T, Approved drawings and Type
Test Reports.

24.4 The successful Bidders shall submit complete sddrafvings (as listed in Cl.No.24.1) of

transformer in triplicate indicating dimensions @& (Distribution) for approval and get
approved it before offering Ist stage inspectiohe Pparticular indicative drawings are as
follows:

Outline General Arrangement for kVA Dist. Tramsher -MSEDCL/MMII/63-100DT/01.

Meter Box & C.T. Mounting Box Arrangement #88&100 kVA Dist.Transformer -
MSEDCL/MMI1/63-100DT/02.

Meter Box & C.T. Mounting Box Arrangement ®3&100 kVA Dist. Transformer
MSEDCL/MMI1/63-100DT/03.
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27.0

28.0

29.0

Meter Box with Meter for 63&100 kVA Dist.ansformer - MSEDCL/MMII/63-
100DT/04.

Rejection :-

Apart from rejection due to failure of theartsformer to meet the specified test
requirements the transformer shall be liable fgeat®on on any one of the following
reasons.

i. 50 % & 100% Load loss exceeds the specifiedesmentioned in Cl. No.6.3 above.

i. Impedance voltage value exceeds the Guaranteed phls tolerances as mentioned at
Cl..No.6.5 above.

iii Type test are not carried out as per clause28wf the specification.
iv. Drawings are not submitted as per clawwe24 of the specification.
v. GTP not submitted as per clause no. 27 of the Spaton.

vi Heat dissipation calculation sheet are not stieahi as per clause no.9.0 of the
specification.

Cleaning and Painting.

i. The surface of the tank shall be properly peatied / phosphated in a seven tank process
and shall be applied with a powder coating of 40rom thickness. The powder coating
shall be of dark admirably green colour for transfers. Powder coating shall be
suitable for outdoor use. The seven tank procestityashall be enhance to ensure
proper quality for outdoor application.

ii. The month and year of supply shall be painteded bold marathi lettering at two

places, one on conservator and other at sum camgmcplace on the transformer
which shall be clearly visible from the ground.

Guaranteed & Technical Particulars:

The bidder should fill up all the details in GTPRgaeter list, the statement such as “as per
drawings enclosed”, “as per MSEDCL'’s requiremeras ‘per IS” etc. shall be considered
as details are not furnished and such offers shble for rejection.

Testing facility

The bidder should have adequate testing facilityalb routine and acceptance tests and
also arrangement for measurement of losses, nesestaetc. details of which will be
enumerated in the tender.

Submission Routine Test Certificate

a. The successful bidder shall subhmt foutine test certificate along with documentary
evidence for having paid the Excise Duty for thdloiwing raw materials viz. Oil,
Aluminum, copper for conductors, insulating matsriaore materials, bushings at the time
of routine testing of the fully assembled transferm

b. Instruction and operation Manual
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The successful bidder shall be required to subnabpies of instruction and Operation
manual for each lot of 100 Transformers (or pagtebf) supplied. This instruction manual
should give complete details about the pre-commssg tests/checks and the details of
preventive maintenance etc.

Stage Inspection :-

Supplier shall give 15 days’ advance intiorato the Chief Engineer (Dist.) and S.E.
(Store/Adm) to organize stage inspection in whiskembly of core, windings and other
core materials etc. would be inspected. In respecaw materials such as core stamping,
winding conductor, oil etc. successful bidder shallse these materials
manufactured/supplied by the standard manufactuedsfurnish the manufacturer's test
certificates, as well as, proof of purchase fromsthmanufacturers documentary evidence
for having paid the excise duty for the informatafrthe department.

Chief Engineer (Distribution) will deputes representative at the time of stage inspection.

10 % of the transformers from the offei@dwill be tested for acceptance tests at factory,
in the presence of purchaser's representativeddispatch.

The inspection may be carried out by theclpager at any stage of manufacture. The
successful bidder shall grant free access to thehpser's representatives at a reasonable
time when the work is in progress. Inspection acceptance of any equipment under this
specification by the purchaser shall not relieve shpplier of his obligation of furnishing
equipment in accordance with the specifications sl not prevent subsequent rejection
if the equipment is found to be defective.

The purchaser may at its option, open a toansdr supplied to the Stores, in presence of
supplier at site or at Stores. If any of the techinparticulars are seen to be in variance than
the guaranteed technical particulars, the wholeotaransformer will be rejected without
any liability on purchaser.

In addition to the above, the purchaser piely up any transformer and decide to get it
type tested from any laboratory accredited by NA®Lpurchaser's cost. The Bidder will
have to organize packing of the transformer at amjs Stores for which they will be
paid necessary charges. If the transformer failsiéet the requirement of type tests, the
quantity of transformers ordered on them will beHwith rejected and the purchaser may
purchase these transformers at the risk and cakeafupplier.

Testing of all Distribution Transformers fo no load and full load losses

After inspection of new transformers at factory &mceptance of the lot, all distribution
transformers from the lot will be tested for nodoand full load losses at all stores.
Tenderer has liberty to be present at the timestfrig.

Random Sample Testing (RST)

The tenderer should intimate to C.E. (Dist.), M.B.E.L of completion of dispatches of

whole lot of Distribution Transformers to storesamgt this tender. C.E. (Dist.),

M.S.E.D.C.L for will select the stores for Randomngle Testing (RST) and depute E.E.
(Testing) to carry out RST of the lot.

E.E. (Testing) will select a transformer from tlo¢ &f transformers already tested for No
load & full load losses.15 days advance intimatwii be given to tenderer for joint
inspection. The date of RST will not be alteredh® convenience or request of supplier. If
supplier’s representative fails to attend on thee dixed for RST, the RST will be carried
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out in his absence and results of RST will be ligdon supplier. In case the selected
transformer fails in any of the tests, completeolotransformers will be rejected.

Inspection & Testing of Transformer Oil:

The tenderer shall make arrangements for testingramisformer oil to be used in the
transformers and testing will be done in preserigricchaser's representative.

To ascertain the quality of transformer oil, orgirmanufacturer's test report should be
furnished to EE (Testing) at the time of factorgpection for acceptance of the lot.

Quality Assurance

The bidder shall invariably furnish followingformation along with the offer failing to
which the offer will be rejected.

Certificates of following materials.

I. Aluminium and copper conductor

il. Transformer oil

iii. Core

Iv. Insulating paper.

V. Porcelain Bushings

Vi Steel Plate used for Tank

Names of the supplier for the raw material, &if standard accordingly to which the raw

materials are tested, list of test normally carred on raw materials in presence of
bidder’s representatives, copies of type testfomates.

Information and copies of test certificatarag) above respect of bought out accessories
including terminal connectors.

List of manufacturing facilities available. tinis list the bidder shall specifically mention
whether lapping machine, vacuum drying plant, anditioned dust free room with
positive air pressure for provision of insulatiardavinding etc are available with him.

Level of automation achieved and list of amghasre manual processing still exists.

List of areas in manufacturing process whtagesinspection are normally carried out for
quality control and details of such tests and intpas.

Special features provided in the equipmenisake it maintenance free

List of testing equipment available with thdder for final testing of transformers and test
plant limitation, if any, vis-a-vis the type, spalcacceptance and routine tests specified in
the relevant standards and the present specificalioese limitations shall be very clearly
brought out in Schedule — D i.e. schedule of deanatfrom specified test requirements.
The successful bidder shall submit the ReuTiest Certificate along with documentary
evidence having paid for the excise duty for wiétving raw materials viz Oil, Aluminum
for conductors, insulating materials, Core materiBlushing at the time of routine Testing
of the fully assembled transformer.

Qualifying Requirement:

The bidder should have proven experience bless than 5 years in Design, Manufacture,
supply and Testing at work for equipment / materafifered for equal or higher voltage

class /capacity. The equipment/ material offeredbidder should be in the successful
operation, at least for two years as on the dasabmission of the tender.

The bidder should have adequate in housegetcilities for conducting acceptance tests
in accordance with relevant IS.
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Bidder should have a minimum turnover of 6(0%he value of the material offered in any
one financial year during the previous 3 years. Elav, being a commercial aspect this
point may be verified by CPA.

The Bidder should furnish all the relevantcuwloentary evidence to establish the
fulfillment of the above requirement.

The bidders not meeting the requirement atseldNo. 35.1 can also participate, provided
they have valid ongoing collaboration with a mawtiger who has at least 10 years
experience in the Design, manufacture and testirntgeoequipment of the type and class
offered which have been in satisfactory serviceaf@eriod of at least seven years. In such
an event the bidder shall furnish along with the: thie documentary evidence for the same
and undertaking from the bidder and collaboratiocegting joint and several liability for
all obligations under the contract.

The bidder who does not meet the above Quaifiequirement of experience (Clause No.
35.1) may be considered for a Trial Order subjedutfilling the following requirements
along with Clause Nos. 35.2 to 35.4.

The bidder shall have the basic infrastructoréhe design, manufacture and supply of the
items offered, like machinery, technical know-h@apacity etc.

The purchaser is satisfied with the designimgnufacturing, supplying and financial
capacity of the bidder after inspecting the supjsieorks.

Notwithstanding anything stated above pilnehaser’s decision in this regard will be final.

Final Inspection

10 % of the transformers offered will be tested fl tests without opening the
transformer. Heat Run Test will have to be caroation the transformer having maximum
no load and full load losses taken together. C.Bistibution) will depute his
representative at the time of final inspection glanth CPA'’s representative.

Performance Guarantee:

All transformers supplied against this specificatghall be guaranteed for a period of 66
months from the date of receipt at the consign&tses Center or 60 months from the
date of commissioning, whichever is earlier. Howewy engineering error, omission,
wrong provisions, etc. which do not have any eftecthe time period, shall be attended to
as and when observed/ pointed out without any pmigeication.

COST DATA SHEET:-

The bidders shall submit the cost data sheetsatidig the break up prices and quantity of
each raw material and components along with the nates required for manufacture the
offered transformers along with the offer. The atetia sheet format is enclosed herewith..
If the rates quoted are not justified with the cdsta sheets, the offer shall not be
considered for evaluation and placement of therorde

The cost data sheets shall be scrutinized by Cle#ose

FORMAT FOR COST DATA
ITEM e KVA | ------- KWISTRIBUTION TRANSFORMER




Sr. UNIT

No. PARTICULARS UNIT | RATES | QTY AMT (Rs.)
Rs.
1 CORE (M4 or better) KG
5 CVI_I_ILJQ/II[I)\IFI)L(J:M/COPPER KG
3 INSULATION PAPER Meter
4 OIL LTRS
5 TANK NO
6 CHANNELS KG
7 INSULATORS/BUSHINGS | KG
LUMP

8 Metering Unit SUM

Ring type Current
9. Transformers ( 150/5 A or | No
200/5 A)

LT CT operated Static Thre o

10. Phase TOD meter
11 LT Distribution Box (| LUMP
" | Urban) SUM
LUMP
11. | OTHERS SUM

TOTAL

WASTAGE @ %

39 Schedules

39.1 The bidder shall fill in the following schdds which form part of the tender specification
and offer. If the schedules are not submitted dillgd in with the offer, the offer shall be
rejected.

Schedule "A' -Guaranteed Technical Particulars
Schedule 'B' -Schedule of Tenderer's Experience.

39.2 The discrepancies between the specification &edcatalogs, Literatures and indicative
drawings which are subject to change, submitteobaisof the offer, shall not be considered
and representation in this regard will not be ¢ateed.

39.3 The Bidder shall submit the list of orders for Bamtype of equipments, executed of under
execution during the last three years, with fultagle in the schedule of Tenderer's
experience (Schedule "B') to enable the purchasevaluate the tender.



Schedule "A'
GUARANTEED TECHNICAL PARTICULARS
As indicated in E-Tendering GTP Parameter



SCHEDULE - ‘B’

SCHEDULE OF TENDERER'S EXPERIENCE

Tenderer shall furnish here a list of similar osdlexecuted/under execution by him to whom a
reference may be made by Purchaser in case hedeemsuch a reference necessary.

Sr. Name of client Value Period of supply Naméddress to
No. & Description. Of Order & commissioning whoeference may
(along with cap. be made.
of T/F)
1 2 3 4 5

NAME OF FIRM

NAME & SIGNATURE OF TENDERER

DESIGNATION

DATE




Annexure |

Air Pressure Test

Name of Supplier:

Order No.:

Capacity & Voltage Ratio of Distribution Transforme kKVA,  /0.433 kv
Vector Group Dynll

Sr. No. of equipment Tested:

Date of Testing:

Reference Standard

All the opening of the transformer tank were ctbsé@th suitable gasket, bushing, valves
and plugs. The compressor pipe connected at ilgihole on conservator and a pressure guage
was fitted at air vent plug. The parallel stringrev@laces around the tank, the distance between
string and tank as shown in following diagram wezeorded before applying the pressure and
after releasing pressure.

A,
H. . Side
D L. V. Side | ;
C
Tank Thickness: Side mm. Top & Bottom mm
Test Pressure : kgfcapplied for 30 Minutes.
Test Point| Distance before Test| Distance after releageDeflection
In mm of Pressure in mm In mm
A
B
C
D
Permanent Deflection : mm
Permissible Limit of Permanent Deflection as pee@fcation:  mm

Test withessed by Tested by



Annexure |l

Unbalance Current Test

Name of Supplier:

Order No.:

Capacity & Voltage Ratio of Distribution Transforme KVA,  /0.433 kV
Vector Group Dynll

Sr. No. of equipment Tested:

Date of Testing:

Reference Standard

Transformer Secondary terminals 2U, 2V & 2W arersdd. The shorted 2U, 2V & 2W is
connected to 2N through Ammeter. The primary teaisiiU, 1V & 1W are connected to supply.

The rated current A is fed to primary andalahce current is noted on Ammeter.
Unbalance Current Measured in Ammeter : A
Rated current in Secondary Side : A

Permissible limits as per specification : 2% of Reged current in Secondary Side
% of Unbalance current with reference to Ratedenirin Secondary Side

Unbalance Current x 100

Rated current in Secondary Side

Test withessed by Tested by



Annexure Il

Temperature Rise Test

Name of Supplier:
Order No.:

Capacity & Voltage Ratio of Distribution Transforme

Vector Group Dynll

Sr. No. of equipment Tested:
Date of Testing:

Reference Standard

kVA, /0.433 kV

H. V. Winding L. V. Winding
Rated Line Current in Amp
Guaranteed No Load Losses watt
Load Losses watt
Total Losses watt
P. T. Ratio : =
C.T. Ratio: / =
Wattmeter Constant =
Total Multiplying Factor (MF) =
Ambient Temp.
©
} m
|2 |2 =
()] (@] E — —
O — > < = 9
. |= g | g = | 3
o |E1S |y |® o | &
o @ o % () ; [@)] +=
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E lF |k |F |l |k |2 |3 |3 |2 |2 |2 |2 |35 |E
Reduced to Rated Current amps

Calculation of Temperature Rise in Winding




LV Winding : Since the resistance of LV windingléss than 0.005 ohm, Temperature Rise in LV
Winding is taken as temperature rise of oil asg@use no. 4.3 of 1S:2026 (Part 11)/1977

Temperature Rise in LV Winding = °C
HV Winding Resistance across 1U1V at °C= ohm
Measurement of Hot Resistance of HV Winding afteut®own.

Time Resistance

Hot winding Resistance at Ambient Temperature °C (from graph) = Ohm
Temperature Rise in H. V. Winding is

_ Hot Resistance x(235+Cold Ambient Temperature)

= - (235+Hot Ambient Temperature
Cold Resistance

Results :

1) Temperature Rise in Oil = °C
2) Temperature Rise in LV Winding = °C
3) Temperature Rise in HV Winding = °C

Test witnessed by Tested by















TECHNICAL SPECIFICATION FOR STATIC LTCT OPERATED TOD METER
1.0 SCOPE:
This specification covers design, manufacttesting, supply and delivery of ISI mark, staticCT
Operated TOD meter required for Distribution Tramsfer Centers. Meters shall be suitable for
measurement of energy (kWh) and demand (kWMD & kM&\as per power tariff requirement of
A.C. balanced / unbalanced loads.

2.0 SERVICE CONDITIONS:

The meters to be supplied against this iBpatton shall be suitable for satisfactory cowidus
operation under the following tropical conditions

2.1 Environmental Condition

a) Maximum ambient temperature %D
b) Maximum ambient temperature in shade °as5
c) Minimum temperature of air in shade %5
d) Maximum daily average temperature 40°C
e) Maximum yearly weighted average temperature 2°C3
f)  Maximum Relative Humidity (%) 100

g) Maximum Annual rainfall (mm) 1450
h) Maximum wind pressure (Kg/m.sq) 150
i) Maximum altitude above mean sea level (meters) 1000

J) Isoceraunic level (days/year) 50
k) Seismic level (Horizontal acceleration) 0.3g

I) Climate:- Moderately hot and humid tropical climaConducive to rust
and fungus growth.
m) Reference Ambient Temperature for temperaisee r 50 deg C
3.0 APPLICABLE STANDARDS:
The Meter should conform to requirements of 1S:1746999(amended up to date) and other
relevant IS specifications including CBIP Tech-Ref@8 amended up to date. The
specifications given in this document supersede® tlelevant clauses of IS:

14697/1999(amended up to date) wherever applicable.

The meter must bear ISI Mark.



3.1

3.2

3.3

3.4

3.5

4.0

4.1

4.2

4.3

4.4

4.5

The class of accuracy shall be 0.5.
Current & Voltage rating
The energy meter shall be suitable for 200/5 AlfadkVA and 150/5 A for 63 kVA transformers,
A.C. 3 phase 4 wire 433 Volts 50 Hz system. Thesters shall be of direct reading type without
application of any multiplying factor. The meterafitbe electronic (Static) type,
The voltage range shall be +15% to -30% of ratdthge.
Current :- Rated basic current 5 Amps.
The maximum continuous current of the meter isr2s (200%) of Ib

Temperature

The standard reference temperature for performahedi be 32C. The mean temperature co-
efficient should not exceed 0.03%.

Frequency
The rated frequency shall be 50 Hz + 10%.

Power Factor : Power Factor range - Zero Lag-UB#ye Lead. For leading Power factor the value
of KVAh should be equal to KWh. For the purposecalculation of average power factor (on the
basis of KWh / KVAh ). i.e. The value of KVAh shdle based on lagging value of KVARh &
KWh.

Power consumption - less than 1Watt and 4 VA/plaseltage circuit and 2 VA in current circuit.
CONSTRUCTION

The meter shall be projection type, dust andstue proof. The cover shall be made of
Polycarbonate material so as to give it tough amtthreakable qualitie§.he meter body shall be
type tested for IP51 degree of protection.

Standard single terminal block as per IS: 146999 (amended up to date) shall be
provided.

Moulded terminal block conforming to relevant stard to meet the requirement of terminal
connection arrangement shall be provided. The tetiwn arrangement shall be provided with a
transparent terminal cover and shall be sealabiep@ndently to prevent unauthorized tampering.

All insulating materials used in the constroctiof the meter shall be substantially non-
hygroscopic, non aging and of tested quality.

All parts that are likely to develop corrosionder normal working condition shall be effectively
protected against corrosion by suitable methoatihiexe durable results.

Sealing provision shall be made againshimgeof the terminal cover and front cover. It ecassary
to provide unidirectional screws with two holes $aaling purpose. The meter shall be pilfer-proof
& tamper-proof.



4.6 The meter shall have Poly-carbonate tuaesit base and transparent cover of Poly-carbonate-
material, which shall be ultra-sonically weldedtlsat once the meter is manufactured and tested at
factory, it should not be possible to open the catesite except the terminal cover. The thickness
of material for meter cover and base shall be 2(mmimum).

4.7 The real time quartz clock shall be used in theter for maintaining time (IST) and
calendar. Facility for adjustment of real time shibde provided through CMRI with
proper security.

4.8 The meter shall be completely factory sealedepk the terminal block cover. The
provision shall be made on the Meter for at leagh seals to be put by utility user. The
Terminal cover should be transparent with one sicge with sealing arrangement.

4.9 The Push button shall be provided for high hetson reading of display, as brought out
elsewhere in this specification.

4.10 The meter shall have a suitable test outputedor testing meter. Preferably the blinking LED
shall be provided. The test output device shouldeheonstant pulse rate i.e. Pulse/KWh and
pulse/KVARh and its value (meter constant) shoddrgelibly printed on the name plate.

4.11 The meter accuracy shall not be affected\8yDC magnetic field upto 0.2 Tesla on all the
sides of meter i.e. front, sides, top and bottomtlttd meter as per CBIP-88 Technical
Report with latest amendments. Moreover meter amurshall 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 Istesdord energy considering Imax and
reference voltage at unity power factor.

4.12 CTs are to be provided with magnetic shiejdamd they should be tested separately.

4.13 The meter shall also be capable to withstamil hall not get damaged if phase-to-phase
voltage is applied between phases & neutral.

4.14 The RTC battery & the battery for displayciase of power failure should be separate.

4.15 In meter, Power supply unit should be micratcol type instead of providing transformer
and then conversion to avoid magnetic influence.

4.16 Non specified display parameter in the meteousd be blocked and it should not be
accessible for reprogramming at site.

4.17 Complete metering system should not be adtbcby the external electromagnetic
interference such as electrical discharge of cahla$ capacitors, harmonics, electrostatic
discharges, external magnetic fields and DC curiem®®C supply etc. The Meter shall meet
the requirement of CBIP Tech-report 88 (amendedougate).

4.18 The meter shall have RS232 or RS485 commubpitaport for remote meter reading
facility and data retrieval shall be possible thgbuhis port using CMRI, Laptop, PC and
Line carrier communication. Sealing arrangementthos Optical port shall be provided.

4.19 The accuracy of the meter should not be caid with the application of abnormal
voltage/frequency generating device such as spathdrge of approximately 35 KV. The
meter shall be tested by feeding the output of tlésice to meter in any of the following
manner for 10 minutes:



i) On any of the phases or neutral terminals

i) On any connecting wires of the meter (Voltagsatharge with 0-10 mm spark gap)
iii) At any place in load circuit
The accuracy of meter shall be checladdrb and after the application of above device.

4.20 Self Diagnostic Features.

4.20.1 The meter shall keep log in its memory fosatisfactory functioning or nonfunctioning of
Real Time Clock battery, also it shall be recordadl indicated in reading file at base
computer software.

4.20.2 All display segments: "LED/LCD Test" diaglshall be provided for this purpose.

4.21 The meter shall have facility to read theadéif display parameters during Power supply
failure. An internal maintenance free battery (Nirmwr Li-ion or NI CD) of long life of 15
years shall be provided for the same. A suitablenPButton arrangement for activation of
battery shall be provided. This battery may be wteenal type with inductive coupling
arrangement. External Battery is to be providedhwitbuilt charger, in the ratio of one

battery pack per 50 nos. meters.

4.22 Wire/Cable less design. The meter PCB shoeldvbre less to avoid improper and loose
connections / contacts.

4.23 PCB used in meter shall be made by Surfacanting Technology.
5.0 TOD TIMINGS

There shall be provision for at least 6 (Six) T@Me zones for energy and demand. The
number and timings of these TOD time Zones shalptmrammable.

At present the time zones shall be programmed lagvbe

TIME ZONE "A" 00-00 to 06.00hrs & 22.00 to 24.06s.
TIME ZONE "B" 06.00 to 09.00 hrs & 12.0018.00 hrs.
TIME ZONE "C" 09.00 to 12.00 hrs.

TIME ZONE “D” 18.00 to 22.00 hrs.

6.0 ANTI TAMPER FEATURES

The meter shall detect and correctly register eyneogly in forward direction under
following tamper conditions:

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

6.2 Reversal of line and load terminals. Eveniderchanging the load and line wires, the meter
should register correct energy passing throughntbéer.



6.3 Drawing of current through local Earth, theter should register accurate energy even if load

6.4

6.5

6.6

6.7

6.8

6.9

7.0

7.1

7.2

7.3

7.4

is drawn partially or fully through a local earth.
The three phase meter should continue tkween without neutral.

The three phase meter should work in abseihasy two phases i.e. it should work on any phase

wire and neutral, to record relevant energy.

The meter should work without earth.

The potential link shall not be provided.

Visual indication shall be provided to safagd against wrong connections to the meter
terminals.

If the magnetic field (AC/DC/Permanent) is mdhan 0.2 Tesla then the same should be
recorded as magnetic tamper event with date & tétaenping and the meter should record
Energy considering the maximum value current (ljnaref. voltage and unity 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 resgrdccurrence and restoration with date and
time the cases of potential failure and low potdntvhich could happen due to disconnection of
potential leads (one or two). Meter shall also detand log cases of voltage unbalance (10% or
more for 5 Minutes.) Higher of the 3 phase voltagball be considered as reference 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 IButes) Higher of the 3 phase currents
shall be considered as reference for this purpose.

Current Reversal:

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

Power ON / OFF

The meter shall be capable to record power ON/OFé&NEs in the meter memory. All
potential failure should record as power off event.

The meter shall keep records for the minimum 288n¢s. (Occurrence + Restoration). For
above abnormal conditions the recording of evertallsbe on FIFO basis. It shall be
possible to retrieve the abnormal event data ahleitg all related snap shots data through
the meter optical port with the help of CMRI & dolwaded the same to the base computer.
All the information shall be made available in sim@& easy to understand format.



7.5

8.0

8.1

8.2

8.3

8.4

9.00

10.0

10.01

Current circuit short

The meter shall be capable of detecting and reagrdiccurrences and restoration of
shorting of any one or two phases of current.

DISPLAY OF MEASURED VALUES

Permanently backlit LCD panel shall show tklevant information about the parameters to
be displayed. The corresponding non-volatile mgmshall have a minimum retention
time of 10 years. In the case of multiple valuesspnted by a single display it shall be possible to
display the content of all relevant memories. Wiesplaying the memory, the identification of
each parameter applied shall be possible. Thesipal unit for the measured values shall be the
kilowatthour (kwh) for active energy, kVARh foeactive energy and kVAh for apparent
energy.

The display shall be minimum full 5 digit type dizp. The size of digit should be minimum 10X5
mm. The decimal units shall not be displayed. Tteqaate back up arrangement for storing of
energy registered at the time of power interrupgball be provided.

The display parameters will be preprograahrat factory as per Annexure-Il & the scroll pdrfor
auto scroll should be 9 sec.

The meter should Auto reset KVAMD at 24.00 Hrslast day of the month and this value shall be
stored in the memory along with the cumulative kwdding. No reset push button shall be
provided.

The display order shall be as per Annexure -llddigon to the above parameters

The “record number field should be 10 digits Alphareric.(2digit for Zones,2 for Circle & 6 for
consumer No.)

Maximum Demand Integration Period:-Integratmeriod for kVAMD should be of 30
minutes real time based. However same shall bergmogable to 15 minutes if required.

DEMONSTRATION

The purchaser reserves the right to ask to giveddégraonstration of the equipment offered
at the purchaser’s place.

BILLING HISTORY & LOAD SURVEY

The meter shall have sufficient non-volatile memdor recording history of billing
parameters (Cumulative kWh at the time of reset l?MAMD) for last 6 months.

Load survey parameters :- kWh , kVAh

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.ehéfr¢ is no power for more than 24 hours,
the day should not be recorded Whenever metedkiert out and brought to laboratory the
L/S data shall be retained for the period of actusé of meter. This load survey data can
be retrieved as and when desired and load profdhall be viewed graphically /
analytically with the help of meter application seére. The meter application software
shall be capable of exporting / transmitting thes¢a for analysis to other user software in
spreadsheet format.



11.0 COMPUTER SOFTWARE.

For efficient and speedy recovery of data downlaatlerough CMRI on base computer,
licensed copies of base computer software shallehtavbe supplied free of cost. This
software will be used at number of places up toi§on level.

The computer software shall be "Window" based &rusiendly. The data transfer shall be
highly reliable and fraud proof (No editing shalé possible on base computer by any
means).The software shall have capability to conalirthe data into ASCII format.

As many copies of base computer software as requing to Division level shall be
provided by Supplier.

The protocol used in the meter shall have to bevigex at the time of supply for the
purpose of Automatic Meter Reading System.

12.0 CONNECTION DIAGRAM AND TERMINAL MARKINGS.
The connection diagram of the meter shall be lerown on inside portion of the terminal cover
and shall be of permanent nature. Meter termighidl also be marked and this marking should
appear in the above diagram. The diagram & ternmitaaking on sticker will not be allowed.

13.0 NAME PLATE AND MARKING
Meter shall have a name plate clearly visible, effifeely secured against removal and
indelibly and distinctly marked with all essentiphrticulars as per relevant standards.
Meter Serial Number shall be Bar Coded along witlmeric number. The size of bar coded
number should not be less than 35x5 mm. The matwfacs meter constant shall be
marked on the name plate. Meter serial number &doale on sticker will not be allowed.
In addition to the requirement as per IS followisttall 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 Five Years
5) ISI mark.

14.0 EXPERIENCE: -

The bidder should have minimum 5 years manufaajusimd operational experience for the type of
meter quoted.

However meter manufacturers having less experigraebe considered for trial order if they meet
the technical specifications.

15.0 TESTS:-

15.1 Type Tests:-The Meter shall be fully typsteéd as per IS: 14697/1999 (amended upto date) and
within the last 5 (five) years prior to the dateaffer. The type test reports of the offered meters



15.2

15.3
15.4

15.5

Vi.

shall be submitted along with the offer. The offeithout type test reports shall be rejected. Ad t
Type Tests specified in the technical specificaiamd as per IS: 14697 shall be carried out at
laboratories which are accredited by the Nationahl of Testing and Calibration Laboratories
(NABL) of Govt. of India such as CPRI Bangalore/dplal, ERDA Baroda. Type Test Reports
conducted in manufacturers own laboratory andfeitby testing institute shall not be acceptable.

The type test reports shall clearly indicate thestactional features of the type tested meters. Th
type test reports for each offered type of metdwall e submitted separately. The purchaser
reserves the right to demand repetition of someallothe type tests in presence of purchaser’s
representative at purchaser's cost. Hence, tlietenshall quote unit rates for carrying out each
type test. However, such unit rates will not basidered for evaluation of the offer. In case the
meters is type tested prior to 5 years from thte daopening of tender, bidder have to carry out
the fresh type tests at their cost before commeaneof the supply.

Acceptance Tests:- ALL acceptance tests as pe4687/1999 shall be carried out on the meter.
Routine Test:- All routine tests as per IS:1469%4 shall be carried out on all the meters.

Transportation Test:

At least 50% of the samples of the meters be te&ieerror at Imax, Ib and 5% Ib at unity

power factor and 50% Imax and 10% Ib at 0.5 laggiRPgwer Factor besides checking

them for starting current. This test shall be costdd on ready to install meter i.e. meter
cover ultrasonically welded & sealed. After recorglithese errors, the meters be put in
their normal packing and transported for at lea®tkbn in any transport vehicle such as
pick up van, Jeep, etc. on uneven rural roads aed te-tested at all these loads after the
transportation. The variation in errors recordedobe and after transportation should not
exceed 1% at higher loads and 1.5% at loads below |

Other Acceptance Test

The meter shall withstand continuously for aipdrof at least 5 minutes at a voltage of
440 V between phase and neutral without damagelenuh

ii. Meters shall be tested for tamper conditiosssgated in this specification.

iii. Glow wire testing for poly-carbonate body.

Power consumption tests shall be carried out.

The meter shall comply all the test for exterA&l/DC magnetic field as per CBIP Tech
Report 88 with latest amendments. Moreover, the matig influence test for permanent
magnet of 0.5 Tesla for minimum period of 15 mirsutghall be carried out. After
removal of magnet. meter shall be subjected to mutest as per IS 14697/1999
(amended up to date). No deviation in error is \a#d in the accuracy as per
specification.

The meter shall withstand impulse voltage atkV.

The test 15.5, (i) to (iv) shall be carried outfattory for each inspected lot at the
time of pre dispatch inspection.

The tests 15.5 (v) & (vi) shall be carried outare sample from first lot as per procedure laid
down in 1S14697/1999( amended up to date) and REh-Report 88.( with latest amendments)



15.6

in NABL LAB. The test report shall be got approviedm CE(Dist.) before commencement of
supply.
For influence quantities like, voltage vardatj frequency variation, voltage unbalance etc.

the limits of variation in percentage error will las per 1S:14697/1999.( amended up to
date)

15.7 Guaranteed Technical Particulars:- The tenddreuld also furnish the particulars giving specifi

16.0

17.0

required details of Meters in schedule "A' attachdte offers without the details in Schedule "A'
stand rejected.

PRE-DESPATCH INSPECTION

All Acceptance tests and inspection shall be caroeit at the place of manufacturer unless
otherwise specially agreed upon by the manufacand purchaser at the time of purchases.
The manufacturer shall offer to the inspectopresenting the purchaser all the reasonable
facilities, free of charge, for inspection amdting, to satisfy him that the material is being
supplied in accordance with this specificatibhe Board's representative/Engineer attending the
above testing will carry out testing as per #647/1999 & this specification and issue test
certificate approval to the manufacturer and gikearance for despatch. The first lot of meter may
be jointly inspected by the representative of th@e€ Engineer (DISTRIBUTION) and the
Executive Engineer (INSPECTION WING).

JOINT INSPECTION AFTER RECEIPT AT STORES (RandommBke Testing) From each lot
(lot means the total number of meters received Btae out of inspected and approved lot by
E.E.(IW) or purchaser's representative underapproval letter) of meters received at Stores, 5
sample meters shall be drawn (meters received amade condition shall not be selected as
samples) and these meters will be tested by @ustiAdg Engineer in presence of Supplier's
representative jointly for (i) no load conditiai),(imits of error test (iii) starting & (iv)
repeatability of error test and (v) tamper ctinds as per this specification. The 15 days advanc
intimation will be given to the supplier and ihet suppliers fails to attend the joint inspection o
the date informed ,the Testing will be carriag by our Testing Engineer in absence of
suppliers representative .If the meters failed above random sample testing, the lot will be
rejected.

18.0 GUARANTEE

The Meter shall be guaranteed for the periodvef fyears from the date of commissioning or five
and half year from the date of despatch whichevearlier. The meters found defective within
the above guarantee period shall be replaced/szbhy the supplier free of cost within one month
of receipt of intimation. If the defective meteare not replaced/repaired within the spedifi
period above, the Board shall recover an equitaenount plus 15 % supervision charges from
any of the bills of the supplier.

19.0 PACKING

19.1 The meters shall be suitably packed in order awnid damage or disturbance during transit or

handling. Each meter may be suitably packed irfiteeinstance to prevent ingress of moisture and

dust and then placed in a cushioned carton ofitalder material to prevent damage due to shocks
during transit. The lid of the carton may be suitadealed. A suitable number of sealed cartons may
be packed in a case of adequate strength with exghioning, if considered necessary. The cases



19.2

20.0

21.0

22.0

may then be properly sealed against accidentaliogém transit. The packing cases may be marked
to indicate the fragile nature of the contents.

The 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 ofeimaterial.

- Handling and unpacking instions.

Bill of Materials indicagincontents of each package and spare materials.

TENDER SAMPLE

Tenderers are required to manufacture 3 meterseadBpard's specification and keep at their
works for the purpose of sample inspection andngstThe Board at their option may send a team
of Engineers after 10 days of the opening of temaléne works of the tenderer. Prior intimation of
this inspection may not given to the bidder. 2 celé meters will be tested for various acceptance
tests and conformation of meters with this speaiion.

QUALITY CONTROL

The purchaser shall send a team of experiencedshemgi for assessing the capability of the firm
for manufacturing of meters as per this spediit;y. The team should be given all assistance
and co-operation for inspection and testingtta bidder's works. 3 tender samples should ready

for assessing and testing. The tenderer hawéoadji facilities for carrying out the testing thiese
samples

MINIMUM TESTING FACILITIES
Manufacturer should posses fully Automatic corepaed Meter Test Bench System having
inbuilt source and load adjustment for carrying muttine and acceptance Tests as per IEC:687 or
CBIP-88. In addition this facility should producest Reports for each and every Meter. The
tenderer should have the necessary minimum tefgailities for carrying out the following tests.

i) A.C. Voltage test

i) Insulation Resistance Test

iii) Test on limits of errors

iv) Test on 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, speaifion.

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

23.0 MANUFACTURING ACTIVITIES:-
(i) Meter should be manufactured gs8MT (Surface Mount Technology) components ayd b
deploying automatic SMT pick and place machewed reflow solder process. Further, the

Bidder should own or have assured access(thrbugh lease or sub-contract) of above

facilities.

(i) Quality should be ensured at fibléowing stages:

(a) At PCB manufacturing stage each board shakuigected to computerized bare board
testing.

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

(c) Complete assembled and soldered PCB should ugdefunctional testing using
Automatic Test Equipments (ATES)

(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 af6%emperature and atmospheric humidity
under real life condition at it's full load cent .After 72 hours meters should work
satisfactory) to eliminate infant mortality.

(e) The calibration of meters shall be done indgou

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

(g) Bought out items:- A detailed list of bougbtt items which are used in the
manufacture of the meter should be furnished atiig the name of firms from whom
these items are procured. The bidder shall gige the details of quality assurance
procedures followed by him in respect of the bdwaut items.

24.0 List of Plant and Machinery:
Sr. List of Plant and Machinery used for Energy metedaction

No.




1 I_:uIIy automatic testing Bench with ICT for testingroutine Testing and Calibration of
linkless meters Meters

2 Semi automatic testing Bench with MSVT I\R/Ic(;l:éirr;e Testing and  Calibration ~ bf

3 IR Tester Insulation testing

4 HV Tester Insulation testing

5 Error calculators Error testing

6 Long duration Running test set ups Reliabilityfire

7 Reference Meters cl0.01 accuracy Error calculatio

8 Ultrasonic welding Machines Welding of meters

9 Automatic Pick and Place Machines Automatic plgaf SMT components

10 Solder Paste Printing Machine SMT soldering

11 Soldering Furnace IR reflow SMT soldering

12 PCB Scanner For testing of PCBs

13 ATE functional tester For testing of Components

14 Programmers and Program Loaders Chip Programhdots

15 CAD PCB designing setups PCb designing

16 Furnace IR type for Hybrid Micro Circuits :ﬁ;ir?lg?;(;iring network and HMEC

17 Laser Trimming Machines gggm:anc%/ mcgas::s;ﬁgqces forhigher

18 Wave Soldering Machines Wave soldering of PCBs

19 Humidity Chamber Accelerated testing for Lifelkey

20 Dry Heat Test Chamber Accelerated testing fée tycle

21 Thermal Shock Chamber Accelerated testing ffe tycle

22 PRO -E Mechanical Design Stations Mechanical Géddions

23 Spark Erosion Tool fabricating Machine Tool fahtion and Die manufacturing

24 CNC wire Cut Tool Fabrication machine Tool fahtion and Die manufacturing

25 CNC Milling Machine for composite tool fabricati | Tool fabrication and Die manufacturing

26 Injection Moulding Machine Moulding of plastiants

27 Vibration testing Machine Vibration testing otkérs

28 Glow Wire Test machine Testing of Plastic Matkeri

29 Fast transient burst testing setup Type testindeters

30 Short term over Current testing setup Typeniggf Meters

31 Magnetic and other tamper testing setups Tamhesting

32 Impulse Voltage Testing Setup Type testing ofdvke




24.0

33

| Composite Environmental testing chambers Typinig of Meters

QUALITY ASSURANCE PLAN

24.1

24.2

25.0

26.0

27.0

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

Precautions taken for ensuring usage of quedilv material and sub component shall be stated in
QAP.

The COMPONENT SPECIFICATION as per Annexure -lItksed..

The Bidder can attend Pre Bid Conference for amgrigs regarding Technical Specification. The
date & time will be separately informed. The qgasriwill be replied in the conference only.
Afterwards no oral/written communication will betertained.

SCHEDULES:-

The tenderer shall fill in the followingledules which are part and parcel of the tender
specification and offer. If the schedules are sudimitted duly filled in with the offer, the offer
shall be liable for rejection.

Schedule 'B' ... Tenderer'pdtience

The discrepancies if any between theifipation and the catalogs and/or literatures sittiech
as part of the offer by the bidders, the sam# sbaibe considered and representations in tlyanck
will not be entertained.



ANNEXURE |

Quality Assurance Plan

A) The bidder shall invariably furnish the followgninformation alongwith his bid, failing
which his bid shall be liable for rejection. Infoation shall be separately given for
individual type of material offered.

i) Statement giving list of important raw materialsames of sub- suppliers for the raw
materials, list of standards according to which the& materials are tested. List of test
normally carried out on raw materials in present®idder's representative, copies of test
certificates :

i) Information and copies of test certificates as (i) above in respect of bought out
accessories.

iii) List of manufacturing facilities available.
iv) Level of automation achieved and list of ar@dsere manual processing exists.

V) List of areas in manufacturing process, whemgetinspections are normally carried out
for quality control and details of such tests anslpections.

vi) List of testing equipment available with thedder for final testing of equipment specified
and test plan limitation. If any, vis-a-vis the gjpspecial acceptance and routine tests
specified in the relevant standards. These &tion shall be very clearly bought out in
schedule of deviation from specified test requiratse

B) The successful bidder shall within 30 days pcement of order, submit following
information to the purchaser.

i) List of raw materials as well as bought out axs®mies and the names of sub-suppliers
selected from those furnished alongwith offers.

i) Type test certificates of the raw materialsdamought out accessories if required by the
purchaser.

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

The quality assurance plant and purchasers hoidtg shall be discussed between
the purchaser and bidder before the QAP is findlize

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

i) Hold point : A stage in the material procuremamtworkmanship process beyond which
work shall not proceed without the documentaprapal of designated individuals



D)

organizations. The purchaser's written approvakiguired to authorise work to progress
beyond the hold points indicated in quality assgeplans.

Notification point : A stage in the materiakgrurement or workmanship process for
which advance notice of the activity is requiredfagilitate witness. If the purchaseer does
not attend after receiving documented notificatiom accordance with the agreed
procedures and with the correct period of notleen work may proceed.
The successful bidder shall submit the romitiest certificates of bought out accessories
and central excise passes for raw material atithe of routine testing if required by the
purchaser and ensure that Quality Assurance rpmgof the contractor shall consist of
the quality systems and quality plans with thkowing details.
The structure of the organization.
The duties and responsibilities assigned to stafuring quality of work.
The system for purchasing taking delivery and fieation of material.
The system for ensuring quality workmanship.
The system for retention of records.
The arrangements for contractor's internal anditi

A list of administration and work procedures regadi to achieve and verify
contract's quality requirements these procedured! &fe made readily available to the
project manager for inspection on request.

Quality Plans :

An outline of the proposed work and programme segaeThe structure of the contractor's
organization for the contract.

The duties and responsibilities assigned to sta$fueing quality of work.
Hold and notification points.
Submission of engineering documents required bysgexification.

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

Inspection during fabrication/ construction.

Final inspection and test.



ANNEXURE I

DISPLAY SEQUENCE FOR THE PARAMETERS.

(A) Default Display ( With Scrolling time 9 sec.)
1. LCD Test

2. Date — Day/Month/Year

3. Time — Hrs:Min:Sec.

4. Cumulative kwh reading

5. Cumulative kwWh reading TOD Zone A

6. Cumulative kWh reading TOD Zone B

7. Cumulative kwWh reading TOD Zone C

8. Cumulative kwWh reading TOD Zone D

9. Current Month kVAMD in TOD Zone A

10. Current Month kVAMD in TOD Zone B

11. Current Month kVAMD in TOD Zone C

12. Current Month kVAMD in TOD Zone D

13. Previous Month kVAMD in TOD Zone A
14. Previous Month kVAMD in TOD Zone B
15. Previous Month kVAMD in TOD Zone C
16. Previous Month kVAMD in TOD Zone D
17. Cumulative kVAh reading

18. Power Factor (Average P.F. based on kVAh)
19. Total number of Tamper Counts

(B) On - Demand Display

Instantaneous Phase to Neutral voltage R phase.
Instantaneous Phase to Neutral Voltage Y phase
Instantaneous Phase to Neutral voltage B phase.
Instantaneous Line current R phase
Instantaneous Line current Y phase
Instantaneous Line current B phase

Last date & time of reset (M.D.)

N oo oA WN P



Cumulative kVAh reading TOD Zone A
Cumulative kVAh reading TOD Zone B
10 Cumulative kVAh reading TOD Zone C
11 Cumulative kVAh reading TOD Zone D
12 Cumulative RkVAh lag
13 Cumulative RkVAh lead
14 High resolution kWh (For calibration)
15 Rising MD with remaining time up to EOI (For caldiron)
16 kVAMD value M2 Zone A
17 kVAMD value M2 Zone B
18 kVAMD value M2  Zone C
19 kVAMD value M2 Zone D
20 Number of MD reset

Note :

(a) TOD Zones

zone “A” :- 00=00 Hrs. to 06=00 Hrs. and 22=00 His24=00 Hrs.
zone “B” :- 06=00 Hrs. to 09=00 Hrs. and 12=00 His18=00 Hrs.
zone “C” :- 09=00 Hrs. to 12=00 Hrs.

zone “D” ;- 18=00 Hrs. to 22=00 Hrs.

(b) The meter display should return to Default DagpViode if the “On Demand
not operated for more than 15 sec.

Push Button” is



ANEXURE Il

Sr. | Component function| Requirement Makes and Origin
No.
1 Current The Meters should be with theThe current transformer
Transformers current transformers as measuringhould withstand for the
elements . clauses under5&9 of IS-

13779 /1999
The current transformer should
withstand for the clauses under
5&9 of 1S-13779 /1999

2 Measurement or The measurement or computing SA: Anolog Devices, Cyrus
computing chips chips used in the Meter should peogic, Atmel, Philips
with the Surfacermount type

along with the ASICs. South Africa :SAMES
Japan : NEC
3 Memory chips The memorghips should not by USA: Atmel, National

affected by external parameterSemiconductors, Texas

like sparking, high voltage spikednstruments, Philips, ST,
or electrostatic discharges.
Japan : Hitachi or

4 | Display modules a) The display modules should b@ngkong : Genda
well protected from the externa
Uv radiations. Singapore: Bonafied
Technologies.

b) The display visibility should
be sufficient to read the MeteKorea: Advantek
mounted at height of 0.5 met
as well as at the height of |[XChina : Success

meters ( refer 3.2 d for Viewing
angle). Japan : Hitachi,

c) The construction of thg Sony.
modules should be such that the

displayed quantity should not
disturbed with the life of display |
PIN Type).

d) It should be trans-reflective




HIN or STN type industria
grade with extended temperatu
range.

Communication Communication modules shou|dJSA: National
be compatible for the two ports | (
Modules one optical port for Semiconductors  HP,
communication with metgrOptonica
reading instruments & the other
hardwired RS 232 port tpHolland / Korea : Phillips
communicate with various
modems for AMR ) Japan : Hitachi
Taiwan: Ligitek
Optical port Optical port should be used |[tOSA: National

transfer the meter data to met
reading instrument.

The mechanical construction

the port should be such {
facilitate the data transfe
easily.

er

Semiconductors  HP,

pHolland / Koread : Phillips
0
sJapan : Hitachi

Taiwan: Ligitek

Power supply

The power supply should be W
the Capabilities as per th
relevant standards. The pow,

supply unit of the meter should

not be affected in case th
maximum voltage of the syste
appears to the terminals due
faults or due to wrong
connections

iBMPS Type
e
er

e
m
to

)

Electronic
components

The active & passive componen
should be of the surface mou
type & are to be handled

soldered by the state of 3
assembly processes.

t8)SA : National
nSemiconductors, Atmel,,
2Philips, Taxas Instruments

Japan : Hitachi, Oki, AVZ or
Ricon Korea; Samsung

Mechanical parts

a)The internal electrical
components should be of
electrolytic copper & should be
protected from corrosion, rust et

b)The other mechanical
components should be protected
from rust, corrosion etc. by

suitable plating/painting methods.




10 | Battery Chargeable maintenance fraéarta, Tedirun, Sanyo or
guaranteed life of 10 years. National.
11 RTC & Micro | The accuracy of RTC shall be a&lSA : Philips, Dallas Atmel
controller. per relevant IEC / IS standards.| Motorola, Microchip
Japan : NEC or Oki.
12 P.C.B. Glass Epoxy, fire resistance grade

FR4, with minimum thicknes
1.6 mm.

~

D




Technical Specifications for
63/100 /200 KVA L.T. DISTRIBUTION BOX with M.C.C.Bs. ( single pole)

SCOPE:

Specification covers the design, manufacture,rtgssit works and supply of Distribution
Boxes for controlling the L.T. feeders from the LsIde of Distribution Transformers. The
system shall be A.C. 3 phase, 4 wire, 433 V, 50nkth effectively grounded neutral.

SERVICE CONDITIONS:

The equipment to be supplied against this spetificashall be suitable for satisfactory
continuous operation under the following tropicahditions.

2.1 Maximum ambient temperature (Degree C) 50
2.2 Maximum temperature in shade (Degree C) 45
2.3 Minimum Temperature (Degree C) 3.5
2.4  Relative Humidity (percent) 1006
2.5 Maximum Annual rain fall (mm) 1450
2.6 Maximum wind pressure (kg/sq.m) 150

2.7 Maximum altitude above mean sea level ( Meter) 1000
2.8 Isoceranic level (days per year) 50

2.9 Siesmic level (Horizontal Acceleration) 0.3¢g

Moderately hot and humid tropical climate cortdecto rust and fungus growth ....
SYSTEM DETAILS:

Distribution Boxes are meant for control and protetof Distribution Transformers with
relevant parameters as under:-

S.N. [Particulars Details

1. |KVArating 63 KVA 100 KVA 200 KVA

2. |Voltage 433V, 3 Ph, (3x 250 V)

3. |Frequency 50 HZ

4. |Phases 3 phase, solidly grounded neutral

5. |Approximate full loa 84 A 133 A 270 A
current of transformer




4.

6.

No. of Outgoing circuit: 2 nos 3 nos

Applicable Standards:

a.
b.
C.

IS :13947/1993 (Part 3) for Isolator (Switch Disnentor)
IS: 13947/1993 (Part2)(amended upto date) for MCCBs.

IS: 8623/1993 (amended upto date) for enclosure@tor degree of protection
provided by enclosures of electrical equipments.

1S:4237/1982, 1S:8623/1993 (amended upto datej gdoeral requirement of L.T.
switchgears.

IS 13703/1993 ( Part | & Il amended upto date)HRC Fuse Base and HRC Fuse Link.

MANUFACTURE/CONSTRUCTION OF BOXES:

a

. Distribution Boxes shall have Isolator (Switch @ieaector) and HRC fuse base
with links on incoming circuit and single pole MCER: Link Disconnector on
outgoing circuits with necessary interconnecting Bars/ Links.

Standard General Arrangement of Isolators, HRC hese with links, MCCBS,
Link Disconnector, Neutral Links, Bus Bars, conmagtlinks, Cable termination
arrangement etc inside the Box is shown in thecsed drawing No. Dist /DB/04
for 63/100 KVA and Drawing No. Dist / DB/ 01 for @ikVA distribution boxes.

INCOMING CIRCUIT -
Isolator (Switch Disconnector) -

Each distribution box shall have one triple pist@ator (Switch Disconnector), conforming
to relevant IS and MSEDCL specification. The biddkall indicate makes and types of
offered isolator in GTP. Theuccessfulbidder shall submit Type Test Report of the
isolator as specified in Cl. No. 12.3 (Ill) for appal of CE(Distribution) before
commencement of supply. The Switch disconnectdretprovided in the Distribution Box
will be as per MSEDCL'’s approval as given in théaded purchase order.

The

isolator should be front operated triple pgieet If the casing of Isolator is of non-

tracking, heat resistant insulating material, npasate enclosure is required. The isolator

shall

be robust in construction and easy for opmmaiThe handle of the isolator should be

detachable easily for security purpose while waglon L. T. circuits.

The characteristics of Isolator shall be as follows

S.N|Characteristics Rating
63 KVA 100 KVA 200 KVA
1. |Basic uninterrupted duty 250 A 600A
2. |Mechanism Manual quick make quick break
3. |Standard applicable IS : 13947 /1993 amendeuldgte




4. |Utilization category AC -23 A

5. [Mechanical Endurance As per IS 13497 /1993naled upto date
6. |Electrical Endurnace As per IS: 13947 /1993 atedrupto date
7. |Rated Duty Uninterrupted

8 |Making /Breaking capacity |Not less than requirement of /~23 A category
9. |Two seconds rating 4 KA 8 KA
10. |Rated insulation voltage 660 V

The terminal connector strips of the isolator shallprojecting out of isolator of 80
mm (minimum) in length on cable connection side &dim (minimum) on HRC fuse
base side as shown in the drawings. In 63 /100KR@8 distribution box, the cross
section of the strips on outside of the isolata@lldbe provided as below:

63/100 KVA - 25X5 mm.
200 KVA - 50X 6 mm

The material of isolator strips shall be EC gradeplated copper. The terminal strips shall
be continuous from the point of contact separatiside the Isolator.

6.2 HRC FUSE

HRC Fuse of suitable capacity shall be providedvbeh outgoing terminal of Switch
Disconnector (Isolator) and incoming Busbar as show the Drg.No. Dist/DB/08 to
facilitate electrical breaking of the circuit. Eabiistribution Box shall have 3 Nos. of HRC
Fuse Base with HRC Fuse Links (Blade type Contacts)

The bidder shall indicate in GTP, the make, typd eapacity of HRC Fuse Base and Fuse
Links offered.

6.2.1 HRC FUSE BASE

The base of the HRC Fuse shall be of non-trackivegt resistant insulating material of
superior electrical and mechanical properties egjait to Dough Moulding Compound
(DMC). The Fuse Base shall be sturdy in constractio

The extension terminal connector strips of the Hlase shall be projecting out on both
sides, made with two pieces ( half portion of thertinal contact and extension strip should
be continuous in one piece), as shown in the dwifhe dimensions shall be as shown in
the drawing. The material for both strips shallSiwer Plated EC Grade copper. HRC Fuse
Base should withstand the breaking capacity ofuke link of 80 KA.

HRC Fuse base shall be suitable for fuse of 20068100 KVA distribution box and 400
A for 200 kVA distribution box.

6.2.2 HRC FUSE LINK

The HRC Fuse Links shall be sturdy in constructodiDin Type”. Breaking Capacity shall
be 80 kA. For fault indication red pop up indicasbiould come out instantly on fusing.
Manufacturer’'s name, current rating, breaking capand type shall be marked on HRC
fuse link.



HRC Fuse link Current rating for 63/100 /200 KV/Atlibution box shall be as follows:

63 KVA - 100 A
100 KVA - 160 A
200 KVA - 315A

The successfulbidder shall submit Type Test Report of the HREeflbase and HRC fuse
link as specified in Cl. No. 12.3 (lll) for apprdvaf CE(Distribution) before commencement
of supply. The HRC fuse base with links to be pded in the Distribution Box will be as per
MSEDCL’s approval given in the detailed purchasdeor

OUTGOING CIRCUITS:
MCCBs

Each distribution box shall have 6 nos. of singepMCCBs in 63 KVA /100 KVA Box
and 9 nos of single-pole MCCBs in 200 KVA box te@fect outgoing circuits. MCCB shall
be conforming to this specification. The bidderlsimalicate the makes and types of MCCBs
offered in GTP. Thesuccessfulbidder shall submit Type Test Report of the MCCB a
specified in Cl. No. 12.3 (IV) for approval of Cbiétribution) before commencement of
supply. The MCCBs to be provided in the DistribatiBox will be as per MSEDCL'’s
approval as given in the detailed purchase ordee dolour of MCCBs for 63/100 /200
distribution box shall be as follows:

63 KVA - Brown
100 KVA - Dark admiral gray
200 KVA - Black

MCCB shall have quick make quick break mechanismakikly of MCCB shall only be
manual but breaking of MCCBs shall be electricalvai as manual.

The detailed specification for MCCBs shall be adarn

S.NParticulars Details
1. |KVA rating 63 KVA |100 KVA 200 KVA
2. |Rated current 150 A 200 A
3. |Fixed overload release setting ( A) 60 A 90 A 0w
4. |No. of poles Single pole
5. |Rated service short circuit breaking capeé 10 KA at 0.4 p.f. (lag)

( kA) which is equal to ultimate break

capacity as per IS 13947 /1993

The sequence of operation for this test shalCbet - CO -t- CO, and t = 3 min.),
The test shall be done at 250V at 0.4 p.f.(lag)tage rating phase to phase 433\
and phase to earth 250V.

6. |Power factor for short circuit (Max.) 0.4 lag

Utilization category A




7.2

7.3

‘ 8. |Rated Insulation Voltage 660 V

The Busbar dropper and Terminal connection stfipink Disconnector shall be
placed in contact terminal of MCCB as shown indhewing.

The rated service short circuit breaking capacstg@ecified in clause No. 5 above, shall
be based on the rated service short circuit tesiedeout at specified power factors.

While the above stipulation regarding the test pofaetor and the sequence of
operation shall be binding, the other procedure m@aking the short circuit test and
circuit etc. shall generally be in accordance with Indian Standard applicable to the
type of circuit breakers under test.

TIME CURRENT CHARACTERISTICS of MCCBs:
The L.T. MCCBSs shall have time current charactessas follows:

Multiple of normal Tripping time
Current setting
1.05 More than 2.5 hrs.
1.2 More than 10 minutes and less than 2 hrs.
1.3 Less than 30 minutes
14 Less than 10 minutes
2.5 Less than 1 minute
4.0 Not less than 2 seconds
6.0 Less than 5 seconds
12.0 Instantaneous (less than 40 milli seconds.)

For above time/current characteristic, the refezecalibration temperature of the breaker
shall be 50°C. Deration, if any, upto 60°C. ambiemiperature shall not exceed 10% of
the current setting indicated above.

LINK DISCONNECTOR :

Link Disconnector of 200 A capacity shall be praddbetween outgoing terminal of
MCCB & cable connection as shown in the Drg.No.Di8/09 to facilitate mechanical
breaking (manual isolation) of the circuit. 63 /I00A Distribution Box shall have 6 Nos.
of link Disconnectors and 200 kVA distribution bsiall have 9 nos of link Disconnectors.

The bidder has to indicate the makes and typesni Disconnector offered in GTRhe
successfulbidder shall submit Type Test Report of Link Disnector as specified in Cl.
No. 12.3 (V) for approval of CE (Distribution) beébocommencement of supply. The link
Disconnectors to be provided in the DistributiorxBall be as per MSEDCL'’s approval as
given in the detailed purchase order.

The base of the Link Disconnector shall be of naking, heat resistant insulating
material of superior electrical and mechanical praps equivalent to Dough Moulding



Compound (DMC). The Link Disconnector shall be dyuin construction and easy in
operation.

The link of Link Disconnector shall be of Tin-pldt&.C. grade copper. The construction
of the Link Disconnector shall be such that it Ebalhinged type on cable connection end
and disconnectable at the MCCB end. The discormeetill be with the help of special
handle/puller. One handle/puller shall be supphézhgwith each Distribution Box. The
terminal connector strips of the Link Disconneaddr30 x 3 mm cross section, shall be
projecting out of Link disconnector for minimum ggth of 80 mm. on cable connection
side and 56 mm on MCCB outgoing side (as showrménrg DIST/DB/09). The cross
section of knife edge link shall be 20 x 4 mm. Thaterial for both the strips and links
shall be tin-plated E.C. grade copper. The baskird Disconnectors for 63 /100/200
kVA distribution box shall be rated as follows :

63 and 100 KVA - 150 A.
200 KVA - 200 A.

8 BUSBARS AND CONNECTIONS:

As shown in Drg DIST/DB/03 & DIST/DB/07, the Incomieeder should be on right side
of the distribution box and all outgoing feederdl Wwe on left side of the distribution box,
with phase sequence RYB to be maintained. The phasiears and feeder droppers from
busbars shall be of tin-plated E.C. grade coppbe fghase busbar strips shall be of size
25X5 mm for 63 KVA/100 KVA and 40X8 mm for 200 KVBox. Feeder droppers shall
be 25X5 mm. Incomer dropper of 25 x 5 mm crossiaedor 63 /100 KVA box and 40 x

8 mm cross section for 200 KVA box be provided. | Bdisbars and droppers shall be
properly drilled and deburred. Each busbars sleatiftone single strip without any joint.

Busbars shall be provided with durable PVC insatasleeves of standard colour code for
different phases. Corrugated/Spring & Plain washshall be used for Nut-Bolt
connections.

Minimum clearances, wherever shown, shall be asGemeral Arrangement Drawing
enclosed with this specifications. Other clearansleall be as per requirement of IS:
4237/1982 amended upto date.

9 ENCLOSURE:

9.1 The enclosure shall be made up of CRCA MS she2hwh thicknessThe manufacturing
process of Box shall be either Deep Drawn ProcesBabrication. The rounding of
corners & Slope on Top shall be as shown in thevidiga however sharp corners & One
side slope will be acceptable in case of fabricétex The fabrication, involving welding,
shall not have more than two joints. Welding sl done by MIG (Metal Inert Gas)
welding process. No joints in the body of box asrnpitted in Deep Drawn Process.
Preference will be giveto DEEP DRAWN Process of manufacturing of Boxes.

9.2 The general overall dimensions of 63 / 100 KV&tbbution Box shall be 1000 x 1000 x
325 mm and 1305 x 1050 x 325 mm for 200 KVA boxXhe enclosure shall have two
doors. The base and doors of enclosure shall hegidadlly in one piece without any
welding, except for fixing of the accessories Itkages, clamps, mounting clamps, bolts
etc. The Box and doors shall be made from 2mm tEBIBICA M.S. sheet and sizes shall
be as mentioned in the drawing. Base and door$ shat flange / collars as shown in



9.3

9.4

9.5

9.6

9.7

9.8

9.9

drawing. Collar of Base and doors shall overlagdlbgnm. Rubber gasket of suitable size
shall be provided in between base and doors, fwthttprovides proper sealing between
the door and base of box to avoid penetration aft @uingress of water. Degree of
protection shall béP- 33 as per 1S-8623/1993 ( amended up to date ). RuBbsket
shall be fixed with suitable adhesive. Four hingeseach side shall be provided from
inside of the box to fix the doors. Hinges shalhii@imum 50 mm in length & made from
2mm thick sheet. Hinge pin diameter shall be 4mihe hinges shall not be visible from
outside. On closing of doors, right door shall @sthe left door.

The MCCBs, Link Disconnector, Isolator and HRGdwase with link shall be housed
inside the enclosure. Isolator operating handld bleaaccessible only after opening of the
doors.

Four set of Louvers (two sets on each sideluiéble size shall be provided as shown in
drawing. The louvers shall be provided such that kessipation is proper. The perforated
sheet of 20 SWG with 2.5 mm holes shall be wefdaah inside of the louvers.

Mounting of components inside the enclosurelsdildw free air circulation keeping the
clearances as per specification.

The doors shall be centrally closed with “Godtgpe triple position locking arrangement

and shall be operational with a common handle fautside the door. Movement of
handle will lock the doors at center, top & bottof.Nylon washer shall be provided
between the handle and door to avoid penetratiowatér. One central lock with brass
levers shall be provided inside the door. Key whglisbe provided on the door for
operating the lock from out side. Key way shallpbevided with cover.

The surface of the enclosure shall be properlytRrated / Phosphated in a Seven-Tank
process and shall be applied with a powder coaifrg0 micron thickness. The powder
coating shall be of smoke Grey colour for 63 kVAlanmd light Grey colour for 100 and
200 KVA box. Powder coating shall be suitable fatdmor use.

A suitable cable termination arrangement withpswp insulators shall be provided on
Isolators and Link Disconnectors. The bimetalligd of adequate size, as per enclosed
specification & drawing, shall be provided. Clearas, Creepages and convenience in
making connections shall be ensured.

Tin-plated EC grade copper Neutral Busbar of 8@D x 5mm for 63/100 KVA box and
525 x 50 x 5mm for 200 KVA Box capable of carryifgy full load current. Neutral
Busbar shall be isolated with respect to body. Bingetallic lugs of adequate size, as per
enclosed specification & drawing, shall be providseutral Busbar shall be as shown in
the drawing attached with the specifications.

9.10 Two galvanized earthing Bolts of M12 x 50 mm sitalkbe welded from inside and

projecting outside of the box as shown in the dngwThere should be no powder
coating on the earthing bolts. Two Nuts with washs#rall be provided on each bolt.

9.11 Three bottom plates of the size 125mm x 125mndfiéh four screws from inside shall

be provided for incoming and outgoing cables. Buttplates shall be provided with
suitable holes and rubber glands for the cable®bBuglands shall be made such that
internal diameter of glands provided for cablesusthdbe closed with the rubber film of
minimum 1mm thickness. Cable will go through thamgls by cutting the film of the
glands. Bottom plates shall also be provided wable clamps as shown in drawing.



9.12 Necessary fixing arrangement shall be providethatback of the enclosure to ensure
proper fixing on double pole structure by meansuwfable clamps at 4 places.

9.13Danger Board as shown in drawing shall be rivetethe box.

9.14 All the components inside the Box shall be mounted CRCA MS strips of 2mm
thickness. The mounting strips shall be providethwequired bends or ribs to give the
extra strength and shall be powder coated or Zategb.

9.15All joints of current carrying parts shall be altwith 8.8 grade High Tensile MS Nuts &
Bolts, Corrugated/spring & Plain Washers. The dutsolts should be of hexagonal type.
All the nuts, bolts & washers should be properhczolated.

9.16 Each distribution box shall be supplied with propacking in five ply - corrugated box.

9.17 Month & year of manufacturing, name of manufaatdreade mark shall be embossed on
left side door of distribution box and “MSEDCL” dhae embossed on right side door of
distribution box.

9.18Incoming and outgoing circuit should be duly highted with paint by stencil printing.
9.19Adequate slope on the top of box shall be provigedtrain out rainwater from the top.

9.20Spare of 3 Nos. of MCCB and 3 Nos. of HRC fusesighbe invariably provided with
each box.

9.21Good-quality plastic sticker leaflet should betpdsnside of distribution box door. The
matter of instruction leaflet is given along withg specification. All the instructions on
leaflet should be in Marathi language.

10 CABLE TERMINATION:

Adequate size of lugs shall be provided for 3%z chfeXLPE cable on incoming side and
out going side for 63/100/200 KVA boxes as below :

Incoming side Outgoing Side

63 KVA 120 sq.mm 50/ 70 sgq.mm
100 KVA 120 sgq.mm 50/70 sgq.mm
200 KVA 185 sg.mm 120 sg.mm

11 FINISHING OF DISTRIBUTION BOX:

The surface of the box shall be properly pre-teatghosphated in seven tank process and
shall be applied with powder coating as per Cldlse9.7. The process facility shall be in-
house to ensure proper quality for outdoor appbecat

12 TESTS & TEST CERTIFICATES:

In case of bought out items, routine and acceptdasts as per relevant IS and this
specification shall be carried out at the origimanufacturers' works.

12.1° Routine Test (Carried out on all boxes):
12.1.1 Overall Dimensions Checking.
12.1.2. Insulation Resistance Tests.



12.1.3 High Voltage Test at @39 50 Hz AC for one minute.

12.1.4. Operation Test on MCCaasor/Link Disconnector/ HRC fuse base
and fuse links.

12.2. Acceptance Tests (on complete Distributiddox):

Following tests shall be carried out as per acuegd tests in addition to routine tests on
one random sample of each rating out of the Iaretf for inspection:

i) Temperature rise test on one sample of eachgati
Temperature rise test will be carried out as pemttocedure given below:

For temperature rise test, a distribution box vathassembly of MCCBs / Link
Disconnectors / Isolator / HRC fuse base with khilall be kept in an enclosure such that
the temperature outside the box shall be mainteané&® ° C.

20% more current than transformer secondary capiagitfor 63 KVA Distribution
Transformers full load current 84A, 20 % more i® ¥ shall be kept in incoming circuit
keeping outgoing circuits short, till the temperatsgtabilizes and maximum temperature
rise should be recorded.

i) Time-Current Characteristics

The MCCB should be tested for time current charesties at 1.05 & 1.2 times of overload
release setting current and should pass the regeiregiven in clause- 7.2.

12.3. TYPE TESTS:
I ON COMPLETE BOX:

a. Temperature rise test:-The temperature rise test should be carriedasuper
IS: 8623 -1993 in the manner given below:

b. High voltage test shall be carrieitl @s per 1S:8623/ 1993 amended upto date.
c. Short Time Withstand Current TesDostribution Box shall be carried out as
per IS 8623 or latest version.

d. The Distribution Box should be subjected t@$iime Withstand Current Test for 4KA
for 2 seconds for 63/100 KVA Box and 8 KA for 2 ead for 200 KVA box) all the
circuits independently. The test should be carogdafter by- passing MCCBs.

e. Degree of protection foP- 33 on complete box shall be carried out as per 194781993
or the latest version thereof.

f. Time /current characteristic test on MCCBslisha carried out as per clauge of this
specification as stated above.

1) ON ISOLATOR (SWITCH DISCONNECTOR):

All type tests on Isolator (Switch Disconnector) @ey 1S: 13947/1993 (Part 1)
amended up to date shall be carried out.

[l)  ON HRC fuses base and HRC fuse links :

All type tests on HRC fuses and HRC fuse links 3303/1993 ( Part | & Il
amended upto date) for HRC Fuse Base and HRCifuseshall be carried out.

IV)  ON MCCB:



All type tests on MCCB as per 1S-13947 amended dpte shall be carried out.
V) ON Link Disconnector :

Following tests shall be carried out on link diseector as per IS:

1. Short Circuit Withstand Strength

2. Temperature rise Limits

3. Mechanical Operations

12.4 TYPE - TEST CERTIFICATES:

13.

14.

15.

The Distribution Box, Isolator (Switch DisconnegtoHRC fuse, HRC Fuse Link and

MCCB offered shall be fully type tested as per vatg IS and this specification. The

successful Bidder shall furnish detailed type tepbrts before commencement of supply.
The detailed Type Test Reports shall be furnishéd melevant oscillogram and certified

Drawings of the equipment tested. The purchaserves the right to demand repetition of
some or all the Type Tests in presence of purclsasagresentative at purchaser’s cost.

All the type tests shall be carried out from labori@s which are accredited by the
National Board of Testing and Calibration Laboresr(NABL) of Government of India
such as CPRI Bangalore/Bhopal, ERDA Baroda toetbat the complete Box, Isolator,
HRC fuse, Link disconnector & MCCB meet the reqmients of the specification. The
tenderer should also furnish certificate from lattories that laboratories are having all the
requisite test facility available in house. Thedypst Reports conducted in manufacturers
own laboratory and certified by testing institubal not be acceptable.

The Tenderer should also furnish the particulangingi specific required details of
Distribution Boxes, MCCBs, Isolator and Link Disemttor in Schedule "A’ attached.

The offers without details in Schedule "A’ stanpgbcged.
TESTING & MANUFACTURING FACILITIES :

The Tenderer must clearly indicate what testinglifees are available in the works of
manufacturer and whether the facilities are adegteatarry out all Routine & Acceptance
Tests. These facilities should be available to MSEB Engineers, if deputed to carry out
or witness the tests in the manufacturer's worke tEnderer must have all the in-house
testing facilities to carry out the acceptancestesithe Box.

The tenderer shall furnish detailed process of Haturing & Powder coating. In case box
manufacturing/Powder Coating is to be carried oufoutside agencies, the tenderer shall
furnish the facilities available with the sub-venddJndertaking from sub-vendor,
regarding providing services of these facilitidglsbe submitted.

PROTOTYPE SAMPLE:

The successful bidders should manufacture 3 Nograibtype L.T. Distribution Boxes as
per the specification and keep ready at their wéwkshe purpose of sample inspection and
testing. The MSEDCL at their option may sent a te#ntEngineers to the works. Prior
intimation of this inspection may not be givenhe Bidder.

INSPECTION:
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All routine & acceptance tests and inspectiommaiterial shall be carried out at the
place of manufacturer. The manufacturer shall ottee Inspector (representing the
purchaser) all reasonable facilities, free of ckaagthe time of Inspection.

The representative of the Chief Engin@eistribution) and the Executive Engineer
(INSPECTION WING) shall jointly inspect the firgitlof each rating of box.

REJECTION:

The purchaser may select one box at random frooh @f 100 Distribution Boxes of each
type or part thereof as may be supplied to sto@® time to time. The Box so selected
must pass all the Type Tests mentioned abovewisethe whole lot of 100 boxes or part
thereof, from which the box is selected, will bgected. For this purpose, lots will be
made, consisting of 100 boxes per lot of each gaah stores after supply.

The testing under this clause will be done in ampdratory of the MSEDCL'’s choice
including MSEDCL’s own Laboratory. Notice of suasts will be given by the MSEDCL
to supplier. The supplier is at liberty to be presguring the testing.

17. SCHEDULES:

The tenderer shall fill in the following scheduleghich form part of the tender
specification and offer. If the schedules are nitnsitted duly filled-in with the offer, the
offer shall be liable for rejection.

Schedule 'B' - Tenderer's Experience.

The tenderer shall submit the list of orders fionilar type of equipments, executed or
under execution during the last three years, withdetails in the schedule of Tenderer's
experience (Schedule "C'") to enable the purchassraluate the tender.

18. DRAWINGS ENCLOSED:

i) Dist/DB/01
iii) Dist/DB/03

i) Dist/DB/02
iv) Dist/DB/04

v) Dist/DB/05
vii) Dist./DB/07
ix) Dist./DB/09
xi) Dist./DB/11
xiii) Dist./DB/13

vi) Dist/DB/06
viii) Dist./DB/08
x) Dist./DB/10
xii) Dist./DB/12
xiv) Dist./DB/14



SCHEDULE - "B’

SCHEDULE OF TENDERER'S EXPERIENCE

Tenderer shall furnish here a list of similar osdlexecuted/under execution by him to whom a
reference may be made by Purchaser in case haleosisuch a reference necessary.

Sr. Name of Client Value Period of supply Name & Address
No. & Description of order and commissionirtg whom reference may be made.

NAME OF FIRM

NAME & SIGNATURE OF THE TENDERER

DESIGNATION

DATE




TECHNICAL SPECIFICATION OF BIMETALLIC LUGS

1) SCOPE:

Bimetallic terminal lugs are for use in DistributidBoxes/Distribution Transformer and other
O&M application for Crimping Copper and Aluminum ias and termination on surface namely
Aluminum/Brass/Copper Plated terminals withoutule of Bimetallic washers.

2) STANDARD:

Bimetallic lug crimped joint should conform to a#sts laid down in IS-8337 e.g. clause 4.1.1
(6.2) for initial resistance and clause 4.1.3 (@o#)Electrical Load Cycle test for 1000 Cycles and
Tensile Test clause 4.2 (6.5). Type Test certifidatthis effect giving numerical values obtained
must be provided.

3) SERVICE CONDITION:
The Lugs to be supplied against this specificasball be suitable for satisfactory continuous
operation under the following tropical conditions.

3.1 Maximum ambient temperature ( Degree C) 50
3.2 Maximum temperature in shade (Degree C) 45
3.3 Minimum Temperature (Degree C) 3.5

3.4 Relative Humidity ( percent) 10 to 95
3.5 Maximum Annual rain fall (mm) 1450
3.6 Maximum wind pressure ( kg/sg.m) 150
3.7 Maximum altitude above mean sea level ( Metdr)00

3.8 Isoceranic level (days per year ) 50

3.9  Siesmic level ( Horizontal Acceleration ) 0.3

3.10 Moderately hot and humid tropical climate
conductive to rust and fungus growth ....

4) MATERIAL SPECIFICATION:

Bimetallic lug should be made for electrolytic geagluminum. Each lug should be copper coated
by electrolytic process and rich layer of tin slibbhé mounted through out the lug to protect from
Galvanic Corrosion. The lugs shall be such thatritle layer of tin should not peel of during
operation. Individual lot should be prefilled witlonductive inhibition compound and lug should
be duly capped to prevent oozing of compound. Thetildy of material should be such that
flowability of material be adequate to flow in tbet strand of the conductor and withstand on
crimping pressure of 8500 PSI. The cut cross sedidhe joints shall be homogeneous.

5) GENERAL REQUIREMENTS:
The minimum dimensions of the bimetallic lug inpest of barrel thickness and holes diameter
should conform to enclosed Drawing No.DIST/DB/13.

6) TESTS:

i) Initial resistance test of bimetallic crimpedrjbas per IS 8337.

il) Heating cycle test for 1000 cycles of crimpeth} of bimetallic lugs as per IS 8337.
iii) Tensile strength test of the crimped jointimetallic lug as per IS: 8337.

iv) Dimensional test as per drawing/offer.

7 TEST CERTIFICATES:



At present the following makes and types of binlietdigs are accepted by the MSEDCL.
Usha Martin Industries, Ismail, Chetna , Klippon, SRI, Alcon, NES , Hames and HB
In case any other equivalent make of bimetallgs|uf bidder offered, they should indicate
makes and types of bimetallic lugs and submit ceteplype test report of the bimetallic lugs as
per specification, clause 12.1 (Il) and 12.4 alenthp the offer. The offers without complete type
test reports , shall be rejected.
The bidders should submit the type test reportgileith the offer. Test should be done in any

reputed independent laboratory. The offers witlomumplete type test reports of bimetallic lugs as
above shall be rejected.

8) DRAWING ENCLOSED: No.DIST/DB/13
















































