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NOTIFICATION

New Delhi, the 12th January, 2009

§.0. 183(E).—In exercise of the powers conferred by clause (a) of section 14
of the Energy Conservation Act, 2001 (52 of 2001), the Central Government in
consultation with the Bureau of Energy Efficiency, hereby specifies the energy
consumption standards for star labeled household frost free refrigerators following ,
namely:-

1. (1) Every household frost free refrigerator being manufactured, commercially
purchased or sold in India shall-

(i) meet the compliance requirements as specified in clause 5 of IS
15750:2006

(i) meet the performance requirements of the pull down temperature
test as per clause 5.2.2. of IS 15750:20086.

(iiiy ~ for all units within a model,be required to meet the pull-down test
and as applicable, a test report for a single unit required to confirm
this for the purposes of energy labelling;

(iv)  either carry BIS certification mark or the manufacturer should be
certified against ISO 9000 or above.

(2) The label to be affixed to household frost free refrigerator shall display a
maximum of five stars with an interval of one star and these household frost free
refrigerators shall be rated from star one to star five based on their relative
efficiencies.
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2. ~ Star rating or star level plan.- (1)The star level of the household frost free
refngerator shall be determined on the basis of star level parameters constant
multiplier (kWh/litre/year) - ks and constant fixed allowance (kWh:’Year)— Cnt Which
shall be obtained from table 2.1 or 2.2 or 2.3 depending on the year of manufacturing
or commercial purchase or sale and the comparative energy consumption (CEC) and
total adjusted storage volume for household frost free refrigerators (Vagj «ot_n) shall be
used to determine the star rating band and star rating of the model. B

Star Rating Band (SRB)y = knt™ Vadi_tot_ni ¥+ Cnt

Where,
Kns = Constant multiplier (kWh/Litre/Year)
Vadj_tot_nf = Total adjusted storage volume for household frost
free refrigerator (Litre) P
Chs = Constant fixed allowance (kWh/Year)

B.No.

1 TOne year from the date of coming into force of these

sold used

+

21

regulations |
2 | One year after the period covered under Table 2.1 is

|
| completed

2
3

2
2.

T

Product manufactured/ commercially purchased or [ Table to be j

3 1 Two years after the period covered under Table 2.2. is
J completed.

TABLE 2.1: Table 2.1: Star level valid for one year from the date of
coming into force of regulations

Star rating band kns Constant multiplier cnt Constant fixed
allowance
1 Star * 0.8716 759
2 Star * * | 0.6973 607
3 Star*** 0.5578 486
4 Star**** 0.4463 389
5 Star***** 0.3570 311

Table 2.2: Star level valid for two year from the date the period covered under
Table 2.1. is completed.

Ky Cnf
ing b
Starring band Constant multiplier ~ Constant fixed allowance
pep— 0.5578 4P
2 Stgr * * 0.4463 389

3 Star*** 0.3570 311
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4 Star**""* 0.2856 249
5Star**** > 0.2285 199

Table 2.3: Star level valid for two years from the date the period covered under
Table 2.2. is completed.

Knf Cnf

Star rating band  Constant multiplier Constant fixed allowance

1 Star™ 0.4463 389
2 Star ** 0.3570 311
3 Star** " 0.2856 249
4 Star**** 0.2285 199
5 Star***** 0.1828 159

(2)The above tables provide for the value of various star level bands for
particular model and the star level chosen for the model will be based on the
lower and the upper limits of each star level band.

(3)The Comparative energy consumption (CEC) of the model as determined
from Table 2.1 will be compared with the various star rating bands, the star rating
chosen for the model will be based on the above comparison, CEC will be
compared to the lower and the upper limits of each star rating band, the star
rating corresponding to the band whose lower rating is less than CEC and upper
limit is greater than or equal to CEC shall be assigned to the model as under: -

Lower Limit of star rating band < CEC < Upper Limit of star rating band

(4) A model variant may use a common label with comparative energy
consumptionn (CEC) not less than the highest projected annual energy
consumption (PAEC,, ) (rounded to the nearest whole number) of those
variants.

(5)The star level plan shall be reviewed every two years after the period
covered under table 2.3 is over.

(6)There is no tolerance for the star rating bands and all tested products must
meet the minimum threshold for each star rating band and the scope for
manufacturing tolerance and other variations shall be accounted for when
determining the star rating.




32 ' THE GAZETTE OF INDIA : EXTRAORDINARY [ParT I—Skc. 3(ii)]

3. Calculations for star rating.-The equations and procedures for calculating
values of projected annual energy consumption (PAEC), comparative energy
consumption (CEC) and total adjusted storage volume for household frost
free refrigerator are giving below:

(i.)Projected annual energy consumption (PAEC).-The tested energy
consumption (E) shall be measured as per clause 14.9 of IS 15750:2006 and the
projected annual energy consumption (PAEC) of each unit tested shall be
calculated as follows:-

PAEC = E " (365/1000) (kWh/Year)

Er= tested energy consumption expressed in watt hour per 24 hours,
rounded to the nearest whole number. - \

(ii.) Comparative energy consumption (CEC).-The comparative energy
consumption (CEC) for a model shall not be less than the average (rounded to a
whole integer) projected annual energy consumption (PAEC) value (i.e. annual
projected annual energy consumption (PAEC,,)) for the three (or more) units
which are tested to determine the label particulars and the comparative energy
consumption (CEC) shall be an integer in units of kWh/Year.

(ili.) Total adjusted storage volume (Vag; tot_nf).-
a) fresh food chamber target temperature shall be= +3 degree celsius
b) freezer chamber target temperature shall be = - 15 degree celsius

c) adjusted volume factor = (test room temperature - freezer
temperature) / (test room temperature — fresh food temperature)

(32 -(-15)) /(32 - 3)]
1.62

i

It

d) total adjusted stor= je volume (Vagj tot_nf)

= fresh food chamber storage volume + 1.62 multiplied by freezer
chamber storage volume.

4. Testing and tolerance.-(1)For the purpose of determining the comparative energy
consumption (CEC) of a model for labelling, three separate units of the nominated
model shall be tested for energy consumption in accordance with clause 14 of IS

15750:2006.

(2) Each unit shall be tested with test runs to enable a valid E, to be determined
for that unit and this determination shall be documented in a test report containing
the test result for all test runs used to derive E, as per clause 14.2.2.0of IS
15750:2006. |

(3) After testing three or more separate units, the separate values of projected
annual energy consumption (PAEC) shall be averaged and referred to as average
projected annual energy consumption (PAEC..)
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(4)The number shall be rounded of and recorded to fivé significant figures and
the values of projected annual energy consumption (PAEC), average projected
annual energy consumption (PAEC,,), comparative energy consumption (CEC), and
star rating band shall be rounded of (< 0.5 to lower whole number and 2 0.5 to higher
whole number) to the nearest whole number.

(5)For the purpose of determining label validity.-

(i) the comparative energy consumption (CEC) value shall be accepted as
valid, when a single sample of a labeled model is tested for an initial
screening test and its projected annual energy consumption (PAEC) is as
under:-

PAEC < 1.1 multiplied by CEC

(i) in case (i) is not established, the comparative energy consumption (CEC)
shall be accepted as valid if three additional units are tested and the
average projected annual energy consumption (PAEC) of these additional
units is as under :-

PAEC (s, < 1.1 multiplied by CEC

(iiiy the projected annual energy consumption (PAEC) shall be less than the
upper limit of the corresponding star rating band of the star rating of a single
model tested or if two additional units are tested then projected annual
energy consumption (PAEC) of two out of three and average projected
annual energy consumption (PAEC,,) should be less than then upper limit
of the corresponding star rating band.

(6)For determining the energy consumption and performance for household
frost free refrigerator, the method of testing would be as per clause 14 of IS 15750:

2006 and for determining the volume(storage and gross) for household frost free
refrigerator, the method of testing would be as per clause 6 of IS 15750:2006, with

all amendments.

(7)The tolerance limit for the volume (storage and gross) shall be as per
clause 5.1 of IS 15750:2006, and pull-down temperature shall be as per clause 5.2.2

of IS 15750:2006.

5. Sampling for verification.-For the purpose of verification, one sample will be at
marked random from a retail outlet for testing as per IS 15750:2006.

6. Test report.- The results of tests of each unit shall be reported in Annexure A.

226 GIf09—5
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2.
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(ii)
(iii)
(iv)
(v)
(vi)
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Annexure A
Form for reporting the resuits of tests

Details of household frost free refrigerator:

Brand:

Type:

Model name:

Rated voltage:

Rated Gross Volume:

Rated Storage Volume:

Rated Electricity Consumption:

Test summary:

Complete separate copy of this page for each type test, as applicable
Date of test:

Test officer:

Test type:

Nominal test condition:

Test Standard:

Energy Consumption Test Report(to be submitted for each unit tested):

Ambient test conditions:

Observations and Results:

Observation
Warm Cold

Parameters Specification

Temperature of Freezer
| Compartment(F1)

Temperature of Freezer
Compartment(F2)

Temperature of Freezer
Compartment(F3)

Temperature of Freezer
Compartment(F4)

Temperature of Freezer
| Compartment(F5)

Average Temperature of
Fresh Food Compartment

| 2/3h)

Temperature of Fresh
Food Compartment (R

Tern_perature of Fresh




[ "M II—@vE 3(ii) ]

HIT =hl TS9A : STHETHIY]

Food Compartment(R
1/3h)

Temperature of Fresh
Food Compartment(R-
25mm)

Temperature of Cellar
Compartment

Energy Meter
Reading(\WH)

Time elapsed(minutes)

Energy Consumption rate
per day (WH/Day)

Energy
Consumption(Fresh Food
Compartment) at Target
Temperature(WH/Day)

Energy
Consumption(Freezer
Compartment) at Target
Temperature(WH/Day)

Energy Consumption/Day
at Target
Temperature(WH/Day)

Yearly Energy
Consumption(kWH/year)

|

(viii.)
tested):

Ambient test condition:

Observations and Results:

The Pull down temperature test report (to be submitted for each unit

Parameters

Specification

Observation after 6
hours in " C (Degree
Celsius)

Temperature of Short
| Term Frozen Food
' Compartment(F1)

Temperature of Short
Term Frozen Food
Compartment(F2)

Temperature of Short
| Term Frozen Food
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Compartment(F3)
Temperature of Short
Term Frozen Food
Compartment(F4)
Temperature of Short
Term Frozen Food
Compartment(F5)
Average Temperature of
Short Term Fresh Food
Compartment.
Temperature of Chill
Compartment
Temperature of Fresh
Food Compartment(R
2/3h)

Temperature of Fresh
Food Compartment(R
1/3h)

Temperature of Fresh
Food Compartment(R-
25mm)

Average Temperature of
Fresh Food Compartment
Temperature of Cellar
Compartment
Temperature Control
Setting (Fresh Food

Compartment)
(ix) The gross and storage volume test report(to be submitted for each unit
tested):
Gross volume (in litres)
Freezer compartment Fresh food compartment Total
Storage volume (in litres)
Freezer compartment Fresh food compartment Total

(x) Total Adjusted Storage Volume:
[F. No. 10/6/2004-EC]

DEVENDER SINGH, Jt. Secy.
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NOTIFICATION
New Delhi, the 12th January, 2009
S.0. 184(E).—In exercise of the powers conferred by clauses (b) and (d)
of section 14 of the Energy Conservation Act, 2001 (52 of 2001), the Centrai
Government in consultation with the Bureau of Energy Efficiency, hereby
specifies the distribution transformers for display of particulars on label and direct
that any such appliances or class of appliances shall display such particulars on
labels in such manner as are specified in the Bureau of Energy Efficiency
(Particulars and Manner of their Display on Labels of Distribution Transformers)

Regulations,2009 .
[F. No. 10/6/2004-EC]

DEVENDER SINGH, Jt. Secy.

Aferg=rT
w2 faoeht, 12 sHad, 2009
A, 185().— DT TXPR, Hofl AR&0r yfRfam, 2001 (2001 BT 52) B GRT

14 @ We (b) R U< AiAdl & WANT S §U Holl Qe &R & 9w |
Ryart cigel el faaRer gRerRR & fog R sof gua sme fAfde
erell B, afq — |

1. (1) Yra A7 9 aitiSas s9 @ ma o T fawsa far o
gD faarer grawR —

(i) WU eIZY B UV AGS] @) ST Jrvenatt d AR




THE GAZETTEOF INDIA : EXTRAORDINARY [PART II—SEc. 3(ii)}

(@) YRNT HAG 2026 WA 1) : 1977 P IAR AT
‘;Iﬁ'ﬂ}ﬁlfﬁ'quq:f;

(@) MR "D 2026 (U7 1) 1977 & ATHR dreedl AU

(M 9™ "HES 2026 (MET 1) ¢ 1977 @ AR wiaErEr
dleedT / wedfde ufaren dor | g1 &7 A,

(@) WRY AFEG 2026 (T 1) 1 1977 B AR YA S B

3R IS P A

(&) WRA™ AF® 2026 (TT 1) : 1977 & SAR AU Ul
G HIY;

(@)  UR™ AH 2026 (T 3) @ 1981 D FTHR TSYoS 3TN
greedr ;

(8) YR #HEE 2026 (0T 3) : 1981 @& SFAR YAPH WA
dieedr fageds gleru;
(§) WRA™ A9G 2026 (T 3) @ 1981 & AR ATSCHT I

t!ﬁ&TUT;

(%) Y9RA™ "EE 2026 (MTT 2) : 1977 & AR A9HMY giE
gefoT,

(51) 9 "EE 2026 (ATT 1) : 1977 @ SWR  ¥EH[dhe
gR&ToT,

(@) WRAR HFE 2026 (T 1) ;1989 B JAR AR &1 UNIET;
() WA AFE 2026 (T 1) : 1989 & IR IITHA FAR
SRTEY 3R 3av U= |

(i) W AwFe e v e o osrm g fafmiar R
HId / STSUFS 9000 Il HUY @ ATAR YA g1 AMRY |

2. fyary ¥R aoEr — (1) aRy gRIGPFR o) ey O aTel SHoll odd
W UPH NART @ <RI R Siferdad urg a6 RaaRi & Jueiiia &3 | fdavo
STAHTHRT @1 e o1 &R U RaRT & uid RHaRT a6 SHEG] ATl SGofl gefdl
ar glfd Aeel & YR W @ STl o e giEwniRl @ wEre ufierd
AMET R w81 21 Sad 1fd W @ Rt te @ w9 H g fear
T8 SR gAdH 81 ws @ Ryaw gra @ w9 |/ afafia e war 2

(2)  faawur gRAGTR @1 SAURYT TENE Ufwd @S W) B g1 3R
w ufred w @ w1 gR e srom o AR feg 1o siftreen e @ sifes

o] el




[ 9 1 —wEvg 3(ii) ] T 1 TSI : STHUR

3
R 1 fam 2 fgamt | 3 Ryawr 4 faarr 5 faarr
LAY i-}IMTF_ﬁl e | afdwds | sftend | sftwas | sltedd | sRean | saead | aeemd | steead
g (B0) | AR wR | ER em (R g R A B
' fj—"‘_"_"v | 100% | 507 | 100% 50% 100% 50% 100% | 50% 100%
e [T ) | e [ em) | T (wm)
| 16 200 | 555 165 520 | 150 480 135 440 120 400
T35 mee  7EE | 235 740 | 210 695 190 635 175 595
|
83 490 1415 | 430 1335 | 380 | 1250 | 340 1140 | 300 1050
100 | 700 2020 | 610 | 1910 |520 1800 | 475 1650 | 435 1500
160 1000 2800 | 880 | 2550 | 770 2200 | 670 1950 | 570 1700
| .
200 1130 3300 1010 | 3000 |890 2700 | 780 2300 | 670 2100 |
; |
i | |

3 qeror iR e — (1) WR a4 BT IR HA D T B AU
e grawTHR @1 9QeT 99 I B Wit weeHl |fed wRdE JE 1180
(M7 1) 1989 AN weror |fear o ufted & rgER fBar Se

) g ged @ Rufa # oRum smare ) W @ v
Ffafiad &1 Iram o smoan —
I 96 1180 (MTT 1) : 1989 &1 45 T HEUR oY 55 ) ASTU< 4 35
fg wdrs ame 40 & EEus O B8 w |

(3)  ware yfted ik A ufowa AT g R St @ forg ded W
auefi sfamas g1 o B8 FeRTe GEadr @) At 98 'rf |
4. garnya @ fou "AEs R AT a9 — (1) §e@md ek gArd @
fare <rafern es¢ @ emeR WR SwAar @ forw uRem fy M @ e e
ST GufEnT W WA 2500 (T 1) ¢ 2000 w1 ARTeRa gnft | Fufem
w5 e § de o 3 o Werd gafardl dmr (teud) R0 gadifed
HT AT |
() e @ ferm wede PArETER g

)y arefEn ufeRy @ " (ARA™ AT 2026 (T 1) 1 1977),




40

THE GAZETTEOF INDIA : EXTRAORDINARY [ParT [I—SEC. 3(ii)]

(@) wfeEmn deedr / aéwf¥e e R @R B @ A @R
AEEH 2026 (AT 1) : 1977);

M = dre ' @R wRe &1 "M (MRA 996 2026 (WRT 1) 1977);

(&)  agEH qﬁ‘g TR0 (WRA "AF$ 2026 (M7 2) : 1977),

weer Ruld — uds e @ e aRom Iurdg & # Rae g
ST |
SUTEY &
e & g Y Raid a9 3 v ywy
faawor grawrk &1 ah:
D) e /AP

i)  HISA &AM :

iv) Xfee areedr :
v) Rfes amgfy
(vi) Xfes erFar :
(vii) 50 wfrera @feT we e ger w1l -
(viii) 100 wfererd aifem w® fes @t w1 -
GlEror R
1) AT AN YIS UV 23U B AU 39 g @ gus gl SR @
i) e w5 ardr
i) uRlerey Ifeyepre
iv) T UER Wl e et P
() TR A6 2026 (AT 1) : 1977 & TR AT FRRE &

(
(
(1)  wdR
(
(

(
(
(
(

ﬁirﬂ T HET =
Tg . arsfEn yfoR
v d. agfET e




[ 9 II—a@ve 3(ii) ] R 1 TSTH : SFEYRI 41
(W) WRA WD 2026 (AT 1) ¢ 1977 B IR Aleedl SO
3R drecdr daex WY B A |

dlcedl 3Urd &Y A :
adY (uv) fresy, (vw) Sy (Wu)

qleedl daex g4y &) g -
(1) \RAE WS 2026 (AT 1) : 1977 B AR WfERn
dieedn / wréf¥e g ok e w1y @ A

t

‘"rrm &Y 1 A=y
|75 TS UR gforerd yroraer
75 9o IR oIS B ‘ J

(7 ) RAY AFE 2026 (WPT 1) 0 1977 & SR A S BN

- "_"{'aim__' V) |emgfRy (i) T e | I e Bﬁ'?f“

!

- e @) | W
e wihe @ yd “}
I __ R B
o wfbe @ 9 |
(T) MRER WS 2026 (HIT 1) 1 1977 D JATAR SRYCAYH HfcrarEn
W1
e c | S 4
T, arEfT & Wi gad). argfen

lcsﬁ‘{ WA EF BT SISl ST
rert aref faram ST
| UE Al diEteT @ Wl Uhdl aigfen
SIS 1 oy £ Bt . o B M )
| cten el T ST |

(@) R TP 2026 (M 3) 1 1981 B ATIR TR Srfd dreed
TEAAT URIEToT |
DERS éﬂ__/o A~




42 THE GAZETTE OF INDIA : EXTRAORDINARY [ParT [1—SEc. 3(ii)]
() YRAT A 2026 (AT 3) : 1981 B JTAR dleedl Al
RGN
1. yud WId wifdd ogh dreedr ]
| GEIAT TRIETY]
(@) vadr aefEn @ wrr g |

arEfET siR wrr—a1g ¥ o1 el

IR IRCOREDIRIC 1S

@) vodl aEfen ® W™ gadr|

AT ok |- 6 @ e

"_‘@ﬂ“rﬂ e aref frar ST |

2 e e © fg ORa e 1
; greedl Hegd] ueroy |

(@) R W 2026 (T 3) 1 1981 B TR ST THEH

greq el [onom WA deed

| e @ wgE | Kv(RrER)

l P
| | q‘ ,
|
| |
.' .I
| |
;l_ i oo _[__._—., —_—
I P
| | |
I R
S R P

e =

() IRAT AFE 2026 (T 2) 0 1977 B SUR AUHA gl
Nt

* vgdl AR e d) gl & fou oty ik W e 1) @
di UTE (TS d9 arafe)



[ I —@vg 3(ii) ] T 1 T9H : STHIER

43

< It Ao afE
Tadl. Bl AHH gy

veldl. meell e gig

(1) WA "D 2026 (AT 1) 1977 B IFWR Yfe—afde
qRIEo] -

* gf¥fd oy o arel we wfde @ wrer grawER @ Tfie e
SR 37 AH] URIE YR IHHT YA

(@) ORI "B 2026 (T 2) 1 1989 @ ATAR ARYETd UETOT

T T < [t g @

(@) 9RMT THEG 1180 (N 1) ¢ 1989 B HAR ST GoTd

e 3N S v
et srest | WTg g g9
(o= dlls arel BRe @7 i RIES YUl olls dre & i)

<l ufder (fes dieedt (433 dieedl) | 1125 Wowd (e dleedl WX
| (487.12 dleedr) |
wWes W 41 T Wifug dog, | ¥ese H ol T8 | AfAd de, '
T Iy, | 3R a0y, |
— ‘ : |

() 50 wiorera =i 100 wiaer «fET W &d 81+

few ae (=g wifie dey By, )
i 50 uferera @lfET W gt B 50 yfoere eIfeT 9= dgel T+

100 Hforerd SfeT W dd B 100 vforerd AT WR gl E1

(v) @vermg dieedl @ V
(vi) g omafd © Hz
[%1. H. 10/6/2004-351]

226 GI/09—7




44 THE GAZETTE OF INDIA : EXTRAORDINARY [Par II—SEc. 3(ii)]
NOTIFICATION

New Delhi, the 12th January, 2009

$.0. 185(E).—In exercise of the powers conferred by clause (a) of section 14 of
the Energy Conservation Act, 2001 (52 of 2001), the Central Government in
consultation with the Bureau of Energy Efficiency, hereby specifies the energy
consumption standards for star labelled distribution transformer as under:-

(1) Every distribution transformer being manufactured, commercially purchased or
sold in India shall -

(i) meet the compliance requirements of the type test parameters as follows:

a. Measurement of winding resistance as per IS 2026 (part [):1977.

b. Measurement of voltage ratio and check of voltage vector relationship as
per IS 2026 (part 1):1977.

c. Measurement of impedance voltage/short circuit impedance and load loss
as per IS 2026 (part 1):1977.

Measurement of no-load loss and current as per IS 2026 (part 1):1977.
Measurement of insulation resistance as per IS 2026 (part 1):1977.
Induced over-voltage withstand test as per IS 2026 (part 3):1981.
Separate-source voltage withstand test as per IS 2026 (part 3):1981.
Lightning impulse test as per IS 2026 (part 3):1981.

Temperature-rise test as per IS 2026 (part 2):1977.

j.  Short-circuit test as per IS 2026 (part 1):1977.

k. Air pressure test as per IS 1180 (part 1): 1989.

. Permissible flux density and over fluxing as per IS 1180 (part 1): 1989

Te ~ o0 o

(i) either carry BIS certification mark or the manufacturer should be certified
against 1S/ISO 9000 or above.

2. Star rating or star level plan.- (1) The energy label to be affixed to distribution
transformer shall display a maximum of five stars with an interval of one star. The
distribution transformers shall be rated from star one to star five based on their
relative energy efficiencies or loss standards which is the total losses at 50% and
100% loading of the distribution transformer. The highest loss segment is defined as
star one and lowest loss segment is defined as star five.

(2)The star level of the distribution transformer shall be determined by the total
losses at 50% and 100% loading which shall not exceed the maximum values given
below:
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Rating 1 star 2 star 3 star 4 star 5 star
Max Max Max Max Max
Transformer L:::s Losses L‘:ﬂ? Losses L;?xs Losses L‘:ﬂ:’zs Losses Lrsz,:as Losses |
Capacity | “Feror | at vso% | veo% | .2 ¢ 50% s t 50% at |
(kVA) ‘Watta) | 100% Watt) | 100% | RLSCR | 400% | 20N | 100% | S5 | 100% |
(Watts) | watts) | (Watts) | (watts) | (Watts) | (yane) | (Watts) | (yayg) | (Walts) | qaans) |
18 200 555 165 520 150 480 135 440 120 | 400 |
25 290 785 235 740 210 695 190 635 175 595
63 490 1415 430 1335 380 1250 340 1140 300 1050
100 700 2020 610 1910 520 1800 475 1650 435 1500
160 1000 2800 880 2550 770 2200 670 1950 570 | 1700
200 1130 3300 1010 3000 890 | 2700 780 2300 670 2100
3 Testing and tolerance.- (1) For the purpose of determining the star level, the

distribution transformer shall be tested as per testing code and procedure as per IS
1180 (part 1): 1989 with all amendments as of date.

(2) The exception is, conditions on limits of temperature rise. For the scheme the
following would be used:-
Reduce the temperature rise limits of top oil and transformer winding from the
existing 1S 1180 (part 1): 1989 level of 45° C and 55° C to 35°C & 40°C.

(3) No positive tolerance shall be allowed on the maximum losses displayed on the label
for both 50% & 100% loading values

4. Parameters and sampling for verification.- (1) Sampling for verification and challenge
would be carried out after the deliveries are made to the utility on the basis of tender.
Sampling would be guided by IS 2500 (part-l) -2000: Sampling Schemes indexed by
Acceptance Quality Limit (AQL) for lot-by-lot inspection.

(2) The parameters for testing shall be as follows:-

(a) measurement of winding resistance [IS 2026(part1):1977],

(b) measurement of impedance voltage/short circuit impedance and load loss
[1S2026 (part 1):11977 ;

(c) measurement of no-load loss and current [IS 2026(part 1):1977);

(d) temperature-rise test[IS 2026(part 2):1977].

5. ;I'est report.- The results of tests of each unit shall be reported in Annexure A.
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Annexure A
Form for reporting the resuits of tests

1. Details of distribution transformer

(i) Brand/Make:
(i) Model name:
(i) Type:
(iv) Rated voltage:
(v) Rated frequency:
(viy Rated capacity: :
(vii) Rated Total Losses at 50% loading:
(viii) Rated Total losses at 100% loading:

2. Test summary

(i) Complete a separate copy of this page for each test type, as applicable
(iiy Date of test:

(iiiy Test officer:

(iv) Test type: all applicable tests as follows:

(a) Measurement of winding resistance as per IS 2026 (part 1):1977.

Quantity Measured

H.V. winding
resistance

L.V. winding resistance

(b) Measurement of voltage ratio and check of voltage vector
relationship as per IS 2026 (part 1):1977.

Measurement of Voltage Ratio:
Before Short Circuit Test
Uv Vw WU

Check Voltage Vector Relationship:

(c) Measurement of impedance voltage/short circuit impedance and
load loss as per IS 2026 (part 1):1977.

Quantity Measured

e e
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%Impedance at 75°C
Load Loss at 75 'C

(d) Measurement of no-load loss and current as per IS 2026 (part

1):1977.
Voltage(V) Frequency(Hz) | No-Load No-Load
Current(A) loss (W)
Before
Short
Circuit
After Short
Circuit.

(e) Measurement of insulation resistance as per IS 2026 (part 1):1977.

Insulation Resistance
of

H.V. winding with L.V
windings & tank
connected together
and earthed

L.V. winding with H.V.
winding & tank
connected together
and earthed.

(f) Induced over-voltage withstand test as per IS 2026 (part 3):1981.
(g) Separate-source voltage withstand test as per 1S 2026 (part

3):1981.

1.Separate Source
power frequency
voltage withstand test
on:;

a) H.V.winding with L.V.
windings & tank
connected together and
earthed.
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b) L.V. winding with
H.V.winding & tank
connected together and
earthed.

2.Induced over-voltage
withstand test for 60
seconds

(h) Lightning impulse tesi as per IS 2026 (part 3):1981.

Impulse | Earth Negative Polarity Test | Oscillogram No.
Connect | Connect | Voltage kV(Peak)
ed to ed to

Channel-1 Voltage
Channel-2 Current

RF | 100%Full wave RF | 100% Full wave
W 1!! 2nd 3rd W 1si 2nd 3rd
Shot | Shot Shot Shot | Shot | Shot

The ambient conditicns:

(i) Temperature-rise test as per IS 2026 (part 2):1977.

*the graph of resistance vs time in seconds(time of shut down) for H.V
and L.V. winding

Top oil temperature rise

H.V. winding temperature rise

L.V. winding temperature rise

(j) Short-circuit test as per IS 2026 (part 1):1977.

*The Dynamic ability of the transformer to withstand the short circuit to
be shown and its effect on the other routine tests.

(k) Air pressure test as per IS 1180 (part 1): 19889.
Permissible Air pressure Measured Air pressure
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(I) Permissible flux density and over fluxing as per IS 1180 (part 1):
1989

The Flux density calculated from manufacturers data.

Average no load Current (percentage of rated full load current)

At 100 percent rated voltage(433V) | At 1425 percent rated
voltage(487.12V)

Permissible Measured value Permissible Measured value
value given in value given in
the standard the standard

(i) The total losses at 50 % and 100% loading

Rated Values(W) Measured Values(W)
Total losses at 50% loading- Total losses at 50% loading-
Total losses at 100% loading- | Total losses at 100% loading-

(v) Supply voltage: V
(vi) Supply frequency: Hz
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