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2 ' THE GAZEWOF INDIA : EXTRAORDINARY [PArT II—SEc. 3(ii)]
MINISTRY OF POWER
NOTIFICATION

New Delhi, the 12th January, 2009
5.0. 178{E).—|n exercise of the powers confeired by clauses (b) and (d) of section
14 of the Energy Conservation Act, 2001 (52 of 20C1), the Central Government in
consultation with the Bureau of Energy Efficiency, hereby specifies the tubular fluorescent

lamps of 1200 millimetre in size consuming energy upto 40 watts covering colour
temperature of 6500 kelvin for halo-phosphate category, and 2700 kelvin,4000 kélvin and
6500 kelvin for tri-phosphate categories for display of particulars on label and direct that any
éuch appliances or class of appliances shall display such particulars on labels in such
manner as are specified in the Bureau of Energy Efficiency (Particula'rs and Manner of their

Display on Labels of Tubular Fiuorescent Lamps) Regulations,2009 .
' : [F. No. 10/6/2004-EC]
DEVENDER SINGH, Jt. Secy.
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NOTIFICATION . :

New Delh i, i ihe 12th January, ZQQQ

s.0, 179(E).--|n exercise of the powers confarredby: GW) nf mon 14 oﬂhefEnergv
Conservation Act, 2001 (52 of 2001), the Central Government in consultation wuth the Bureau of
Energy Efficiency, hereby specifies the followmg energy consumption standards for star labelled
tubular ﬂuoresoent Iamps, namely -

o

Lponar
Hiiow

1. (1) Every tubular ﬂuoresoent Iamp belnq manufactured commerclaliy purchased or sold in
India shall- v at P
(i) meet the compllance reqmrements contained in clauses 7.1 to 7.4 of IS 2418 (Part I) -
1977; :

(i) meet the performance requirements specified under the headihg Tubiilar Fluorescent
Lamps Data Sheet No. 2418/1310-1", “Initial Readings and Colour”, “Life Test" of IS :
2418 (Part ll) — 1977 and under the heading, “Tubular Fluorescent Lamp Data Sheet
No. 2418/1305-1", “Initial Readings and Colour”, “i.lflé‘*rest" of I‘S 2418 &Part’ i) - 1977;

(iii} either carry BIS certification mark or the manuiactmmhould be Mﬁod Qamst ISO
9000 or above. e .

(2)The label to be affixed to tubular fluorescent lamp shall d;splay a maximum of five stars
with an interval of one star, the tubular fluorescent lamp shall be rated from star one to star five
based on their relative efficiencies and the one star tubular fluorescent lamp shall refer to energy

- consumption standard which meets the performance requirements as laid down in clause {ji) of

sub- paragraph(1) of paragraph 1.
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2. Star rating or star level plan.-(1)The star level of the tubular fluorescent lamp shall be
determined on the basis of the average of actual output in lumens per watt of energy consumption
at three levels of hours of operation, namely, 100 hours, 2000 hours, 3500 hours and the average
star levels of the three operating hours will be rounded of (<0.5 to lower leve! and =>0.5 to higher
level) to the nearest integer which will be the star level of the tubular fluorescent lamp.

(2)The following star level plan shall be followed for tubular fluorescent lamp:

STAR LEVEL ¥ R * k % * %k h % L & & & 1
1star 2 star 3 star 4 star 5 star
Lumens per Watt at| <g1 | >=61 and <67 | >=67 and <86 | >=86 and <92 >=92
0100 hrs of use -

Lumens per Watt at <52 | >=52 and <57 | >=57 and <77 | >=77 and <83 >=83
2000 hrs of use -
Lumens per Watt at| <49 | >=49 and <54 | >=54 and <73 | >=73 and <78 >=78
3500 hrs of use . ‘

(3)The star level plan shall be reviewed every two years.

3. Testing and tolerance.-(1)For the purpose of determining the star level, the tubular
fluorescent lamp shall be tested as per IS: 2418 (Part |) — 1977 and the parameters for testing shall
be governed by clauses "6.1 {(classification of Tests)", “6.1.1 (Type Tests)” and “6.1.1.1 (number of
samples)” of 1S: 2418 (Part 1) — 1977, with all amendments. .

(2)The tolerance limits shall be governed by clauses 6.2.3 (lamp wattage), 6.2.5 (luminous
flux and colour characteristics) and 6.9 (life test) of: 1S: 2418 (Part ) — 1977.

4, Sampling for veriﬁéation .- For the purpose of verification, the selection of tubular fluorescent
lamps for tests (sampling) and quantities of various tests shall be governed by clause 3 under
heading "Selection of lamps for tests (sampling)” of IS: 2418 (Part ) - 1977.

5. Test report. -The results of tests of sample unit shall be reported in Annexure A.

‘ Annexure A
Form for reporting the results of tests

1. Details of tubular fluorescent lamps |

(i) Brand:
(i) Model name: (if applicable}
- (i) Rated wattage:
(iv) Rated colour temperature:
(v} Size of the tubular fiuorescent lamp:



[mn—ws(n) ).

fn '

2. Testsummary

e mymm@ by

(i) Complete separate oopy of thnpago for sach tvpetest as applrcable

(i) Date of test:
(i) Test officer: -

(iv) Nominal test mndﬁon:

(v) Test standard

'."f.'J“-. e

(vi) The Iumens IWatt ofthe samplmg Iot at 100 hours is as follows

Lumens .

| Lumensiatt

nnnnn

SN DERCRAT N -
S.no Wattagie - ' |  -“Lumens LuménsAVatt "“
4 R NIRRT " T iy
P - BV R & ™
R #r Al
...... na ™4 s :{(\ﬁ - o411

ki

QMM Mﬂot wsooomwas mm

-,Wattage

Lumens

Lumens/Watt

AT A

(vii.) The Iyrmnous flux aodcolour chgraotonsuos.
(vilii.) The summary for hfe test report

A

[F: No. 10/6/2004-EC]

DEVENDER SINGH, Jt. Secy.

=
¥
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NOTIFICATION
‘New Delhl, the 12th January, 2009 |
g 8.0. 180(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 Central Government
in consultation with the Bureau of Energy Efficiency, hereby specifies the room air
-conditioners of vapour compression type for household use up to a rated cooling
capacity of 8000 kcal/hour for display of particulars on labe! and direct that any such
' épplianoes or class of appliances shall dispiavy such particulars on labels in such
_‘ rnannér as are specified in the Bureau of Energy Efficiency (Particulars and Manner of

their Display on Labels of Room Air Conditioners) Regulations,2008 .
‘ [F. No. 10{6/2004—EC]
DEVENDER SINGH, Jt. Secy.
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New Delhi the 12th Januaty 2009

| 8.0 101mrmmdwmmmwmmumnuof
~ the Enelgy Conservation Act, 2001 (52 of 2001), the Central Govermnment in
consultation with the Bureau of Energy Efficiency, hereby specifies the energy
consumption standards for star -labelled room. air eondl_tloners of the vapour
oonz\pmsmntypeformuemoldmup‘io a’rﬂﬁe‘  ‘Osbao Juﬂt)(.‘!o I(eellhouras‘
under:- L

purchiased or soid Inlndna shall- - |

() meet the: oomplia requirements ‘contained in clause

" heading "Maximiim Operating Cdhditions Test” of IS '13911Paﬁ1) 1992 for
unitary air conditioners -and -clause - 9.4. under the’ ‘Keuding “Maximum
Operating Congitions, Tesl" of IS 1391 (Part 2) 1992 for split air conditioners,

with ali emendmehtﬁ
(i) either catry BIS oertiﬁmhon mark or the manufacturer should be certified
againstiS/S0O mmm et

(2) The label fo be’ affmed to room dlrcﬁndlmnew"shaﬂdma maxlmum of five
stars with an interval of one star. These aif conditioners shall be reted from star one
to star ﬁve based on thelr relative energy efﬂaenaes =

2. Star ratlng or star Ievel plan. (1) The xta‘r Ievel of the roorri'?air conditioner shall
be determined by Energy Efficiency Ratiomtmh shall.be obtaiféF from Table 2.1 or
zzorzsdependlngemheyeerofm-, facturing argommercia mmhasemsab

[

'SL.No. { Product Manufactured? cm\)mmlhhy 'TMW “M
R Onemmmemmmmamfomof S TR
| these regulations: - Cotedr oo pd ol
2 | One year after the pe "f‘" mm“ﬂ’m‘» SR SR
iscompleted .~ I A SR
3 | Two years after the penod covered under Table L 23
t‘;22|scompleted b
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‘Table 2.1: Star level valid for one year from
the date of coming into force of regulations.

' Star level

; Energy Efficiency Ratio (Watt/Watt)

Min Max
1Star* i 2.30 2.49
2 Star ** | 2.50 2.69
3 Star | 2.70 2.89
4 Star**** | 2.90 3.09

| 5 Star ***** ;’ 3.10

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

r | Energy Efficiency Ratio (Watt/Watt)

Star level | Min Max
- 1 Star* i 2.50 2.69
2Star* | 2.70 2.89
3 Star** | 2.90 3.09
4 Star 3.10 3.29
5 Star " 3.30

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

Energy Efficiency Ratio (Watt/Watt)
Star ievel Min Max
1 Star* 2.70 2.89
2 Star ** 2.90 ~ 3.09
3 Star *** 310 329
__AStar== | 7330 = 349
5 Star " 3.50

(2) The above tables provide for the value of various star level bands for different
models. The star level chosen for the model will be based on the minimum and

maximum limits of energy efficiency ratios of each star level band.

(3) There shail be no tolerance for the star level bands. All tested products must
meet the minimum threshold for each star level band. The average of products tested
must be at par or better than the label level threshold. The scope for manufacturing
tolerance and other variations shail be accounted for when determining the star level

keeping in view the following points for rounding,-

(i) the number shall be rounded and recorded to five significant figures. The
values of cooling capacity (kW), shall be rounded and recorded to three

significant figures.

S S
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(ii) the values of energy oonsumpﬂon (W) shall be rounded of (< 05 fo lower

whgle number and. = 05104 hinner whale -qumbey).. to the nearest whole
number.the values of Energy Efficiency Ratio shall be rounded and recorded

to two significant ﬁgures

(4) The star level plan ehall be reviewed every two years after the penod
covered under Table 2.3. is over. e

3. Testing and tolerance.-.(1) For the . purpose degermrmng me star Ievpl the
room air conditioners shall be tested as per IS\ 1391(Part1) 1992 _for .unitary air
conditioners and !S 1391 (Part 2) 1992 for eplst air oondtioners. wuthall amandments

(2) The parameters for testmg ehall be pomr mnsumpllon aad mhﬂg test %Qd
shail be governed by clauses “104 (Maximum Operating Cenditions Testy’ 10,8
(Power Consumption Test for Cooling)*and “10.10 (Capacity Rating. Test)” of IS 1391
(Part1):1992 for unitary. air conditioners. and. “claiises “9.4. (Maximum, ‘Operating
Conditions Test)”, 9.7 (Pawer Consuinption Teet. .{or Coolmg)" ",9,.9 Capaoaty -Rating
Test)’of IS 1391 (Part 2):1882 for.split: ai; cOr e S

(3)The tolerance limits for each umt tested shall be goVerned by tha follp;mng
(i) the measured cooling capacity ehau be >~0 g5 of tﬁe rared vaiue

U P

(i) the measured energy eohsumption thal! bl !’1}«05 ofmerrated 'value’r

(i) the measured Energy&ffw Ratro sba!i b& 3 QS§ Of the fa§ed .

Energy Efficiency Ratio. - - g e

{(4) All tests including the power cbnsumptlon capacity te#p maxnmum i
Efficiency.

operating conditions tests shall be conducted by Bureau of Energy or through

its designated agency in balanced ambient. oalonmetere tor the. gurposg er,venfrcation ‘

and challenge testing. i opet
4. Sampling for verification. -The selectron of room air oondntroners feoteetm
(samplrng) and quantmes shall be as follows ' S R e Tl

T SETERE

| (i) The samples wrll be plcked up by Bureau of Energy MKBE@

or its desigﬁated ageney for testing as par the fel!amg aﬁmpm _

Cplamy SRR

a) One sample will be. ploked up at random from iﬁe manuf”acturmg' -

facility. of warshquse. - - s
b) One sample willbe. plcked up; from, e,retall outlet': e

(i) Three units of each type shalt be prsked up for eacﬁ’ tg,s;t, ﬁ‘he tests
shall be conducted on two of the thrag, unifs, th@&h";}_ apﬁﬂ he kept; a4
an alternative in case one of the units is.dama Toroenn

tested properly for any otperlreason 2l

5. Test report. -The results of tests of each unit shall be reported in Anner(ure A.

226 Gl/09--3
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Annexure A
Form for reporting the resuiis of tests

1. Details of room air conditioner

(i)
(t)
(iii)
(W)
(v}
(vi)

(vii)

(viti)

(ix)
(x)
(xi)
(xi)
(xiii)

- (xiv)
(xv)
(xvi)
(vii)
(xviii)

2,

)

(ii}
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

-~ (ix)
o ()
(xi)
(xii)
{xiii)
(xiv)
(xv)
(xvi)
(xvii)

Brand:

Model name: (if applicable)

Model number: (of package unit or indoor unit If split system)

Model number: {of outdoor unit if aplit systern) 7

A/C Configuration 1—Air distribution Ducted/pon-ducted '

A/C Configuration 2—Type Cooling only/hesting only/cooling and heating

A/C Configuretion 3—Heat transfer Air/cooling tower/water loop -
Non-ducted split system indoor unit mountiay: Wall-hung/Under ceiling/Floor
mounted/Cassette/Fioor/Calling -

Serial number(s) of unit tested: {of package it or indoor unit if split system)
Serial number(s) of unit tested: (of outdoor unit if $plit system) ‘
Rated voltage: V (of package unit or IndeoF wilt if aplit system)

Rated voltage: V (of outdoor unit if spiit system)

Rated frequency:

Rated cooling capacity:

Rated effective power input, coling:

Rated heating capacity (where applicable):

Rated effective power input, heating (where applicable):

Does this air conditioner use a variable output compressor {.9., speed drive or
multi-speed compressor)?

Test summary

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

Test officer:

Test mode: Cooling only

Test type: Cooling capaeity! /maximum cooling/ali applicable tests
Nominal test condition:,

Test room type indoor equipment: Calorimeter/Enthalpy test reom

Test room type euttoor equipment: Calorimeter/Enthalpy test room/Water loop
Test Standard: :

Test mode: Cooling/heating/maximum cooling

Supply volitage: V (of package unit of indoor unit if split system)

Supply voltage: V (of outdoor unit if split system)

Supply frequency: Hz

Average current (amps); (Single-phase)

Stabilization period (minutes):

Test period (minutes):

Indoor condition — mean dry bulb (°C):




(xviil) lndoor eondltion mwwy bulb (max mln) (‘C)
(xix) Indoor condition — mean wet bulb (°C): (where applicable)
(00 Indoor“o.oomm - g veriation-wet bulb (max ~ min) ("C) (where
_ ble)
(or) l‘-’m setting:
(xx¢il) Average.ak flow volume (Mnu{g
~ (odif) Indoor extemal static pressure {Pa): (dueﬁd units oily)
(xxiv) Outdoor condition — mean dry buib (°C):
(xv) omm-—mmmmnwm "in) ("C):
(aevi) Outdoor condition — mean wet bub (°C):-
- (ocvil) m«m—mmwmm—mm
(xxvill) Reading fvequency (minuiu)

3. COollng upaclty mulls

() Measured sensible ooollng caplely (W)
{ii) -Measured mntaoouno capacity (W)

(i) Measured total cooling capacity (W): .
(iv) Measured effective power input (W):
‘(v) Measured EER cooling (W/W):

4. Muhnumopmﬂmmmmmub
. (@) Didtheunitpassmema)dmwnopuahqqast?YwNo

[F. No. 10/6/2004-EC]
. DEVENDER SINGH, Jt. Secy.

| | - ¢ fewwlt, 12 90, 2009 |
.30, 182(3) — DL TR, Tt wRwwr AR, 2001 (2001 BT 52) W
mmzﬁm(a)aﬂ?@a(w)mmmmmaﬂﬁgqmiw
qs’ra%qufﬁ mwﬁﬁ&mmﬁhmﬁf%mmmuﬁ
mﬁﬁﬁﬁemﬁ%mmﬁ%ﬂﬁ%%ﬁwmmm
EEHﬁMWMWﬁW%ﬁWhWGﬂWWE@
mmnﬂmﬁﬁﬁa?ﬁaa#waﬂ%whaﬁﬁﬁr&maﬂv%)

zoogﬁﬁﬁrﬁh‘e% e woh|

{w. € 10/6/2004-88]
¥ g, wgw A
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" NOTIFICATION - T
New Delhi, the 12th January, 2009
S.0. 182(E}.—jn exercise of the powers conferred by clauses (b) gnd (d) of
section 14 of the Energy Conservation Act, 2001(52 of 2001), the Central
Government in consultation witi: the Bureau of Energy Efficiency, hereby specifies
household frost free refrigerator 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 Ho'usehcld Frost Free Refrigerators)

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

DEVENDER SINGH, Jt. Secy.

st
=% feeel, 12 sHad, 2009
3, 183(N)— P T APR, Foll A& AT 2001 (2001 BT 52) B

ORI 14 & @IS (P) @ =i TS AfFTdl B FART FHW gU SHull erdT @RI
3 W @ RITNT Qe arel b W eRe Sad @ fory Prefe o
ud AeE @ FAfde Bl g, sreri- ,
1. (1) 9rad ¥ Fffa @ <@ aftifee 9 ® sy w9 ey o T
TAE WRE W Tede— .
() 9RA™ HEE 15750 : 2006 & @ee 5 H fAfde smerisk @1 U
R | |
(i) AT WG 15750 : 2006 & WIS 522 B ATANR Yol SIHT
SHNER' URIETOT @Y {STee Srherall 1 uTeH ET | \
(i) dAredt & 9l gt @ forg i N o B goa—<Te uRiernT fag
G A sl dERiT B Ry da T @ e B e
Rure 39 91 gfte @ ford vata grf |
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o 'Rl 2.1 fAfREY @ arg a9 @ o 9
P ¥ & fory farr wv 3

wR AT aw Ku Reri® 7o ¢, Rer o verrd e
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4 RyaRy »v 0.4463 389

5 ey e 0.3570 311

|l 2.2 ARVt 21 @ sefe gof &9 arceh sy 9

<l o 9@ 3 farv RarT Wy Ay

R e dwg Kn RERT® ToTem Co ReR g B
1 fRyawy 0.5578 486

2 FamT = 0.4463 389

3 faaRr = 0.3570 311

4 Ry ~* 02856 249
5 fyrey 0.2285 199
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¥ T af 99 Rarr wy dg

TR T I Ky ReRI® 175 Cu R worrd Be
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9. |, 10/6/2004-%R]
NOTIFICATION . . )

- New Delhi, the 12th January, 2009 -
$.0. 183(E).—In exercise of the.powers conferred by clause (a) oi sectlon 14

" of the Energy Conservation Act, 2001 (52 of 2001), the Central Goyemment in
consultation with the Bureau .of Energy Efficiency. hereby specifies- the energy

e reumption standards for star iabaled housefiold st Yee refrigertiors following ,.

1. (1) Every household frost free refriggratorbeing manufactured, commercially
purchased or sold in India shall- : ST
| ) meet the compliance requirements as specified in clause:5 of IS
~ 15750:2006 ’ 7 S ' S '
‘@)  meet the performance requirements of the pull down temperature
~ testasper clause 5.2.2. of IS 15750:2006. S
(i)  for all units-within a modgLbe required to-meet the pull:down test
~ and as appliegble, 3 test repart for a &ingle it required to confirm
this for the purposes of energy labelling: | ) ‘
~ (iv) either carry BIS certification mark or the, manutacturer should be
certified against 1SO 9000 or above. - ' |

(2) The label to be affixed to houdehold 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 oné to” star five based on.their relative
efficiencies. i _ . . |
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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/litrefyear) - ks and constant fixed allowance (kWh/Year)- ¢ which
shall be obtained from table 2.1 or 2.2 or 2.3 depending on the year of manufacturing
or comr_nercual purchase or sale and the comparative energy consumption (CEC) and
total adjusted storage volume for household frost free refrigerators (Vag; 1ot_nf) 8hall be
~ used to determine the star rating band and star rating of the model. )

Star Rating Band (SRB)nt = Knt* Vadj_tot_nf ¥+ Cnt

| Where, .
Kot = Constant multiplier (kWh/Litre/Year) ]
Vadi_tot_nf = Total adjusted storage volume for household frost . __
free refrigerator (Litre) |
Cot = Constant fixed ailowance (kWh/Year) 2
SI.No. | Product manufactured/ commercially purchased or | Table to be
sold used
1 One year from the date of coming into force of these 2.1 } |
regulations
2 One year after the period covered under Table 2.1 is 2.2 »
completed : F
|
3 Two years after the period covered under Table 2.2. is 2.3 -
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 . ks Constant multiplier ¢ Constant fixed
allowance
1 Star* 0.8716 ' 759
2Star** 0.6973 607
3 Star*** 0.5578 | 486
4Star**** 0.4463 389
§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.

. ’ knf Cnf

Star rating band Constant multiplier ~ Constant fixed allowance
1 Star * 0.5578 486
2 Star** 0.4463 389

3 Star*** 0.3570 311




[y —wvs 3(ii) ] _ R T SRR

v

j

" Table 2.2.is complated. .. .

Sy

Table 2.3: Star level vaiid for two.years from the date the period coversd under

‘ o ket : Cnt :

Starratingband  Constant multipfier  ‘Constant fixed allowance
1 Star* | 0.4463 . ' 389
2star** 03870 0 TUoBr
aStar*** 02856 . . . _.249
aStar**++ o288 T 188
55&;“_*_** R 0.1628 _ - J_ib |

(2)The above tables 'provide' for the value of vanous star level 'baﬁdS"for
particular model and the star level ¢chosen for the modél will-be based on the
jower and the upper limits of each star levei band..- LT e

(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 modet will be basad on the ‘above comparigon; 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 S Upper Limit of star rating band

(4) A model variant may use a common label with comparative energy
consumption (CEC) not less . than the highest: projected - annual energy
consumption (PAEC, ) (rounded to' the nearest whoie ‘number) of those
variants. = D '

R

~ (5)The star .level plan shall be reviewed every two years after the peﬁod
- covered under table 2.3 isover. . PR RS |

(6)There is no tolerance for the star rating bands and all tested products rrust
'meet the minimum threshokd for each star raing band and the scope for
manufacturing toleranceé and other variations shali-be accounted : for when
determining the star rating. B L P SR
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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)

Ei= tested energy consumption expressed in watt hour per 24 hours,
rounded to the nearest whole number. ' '

(i.) 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.

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

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

= [(32-(-15)/1(32 - 3)]
= 1.62 |

d) total adjusted storae volume (Vadj_tot_nt)

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

4. Testing and tolerance.-(1)For the purpose of determining the comparative energy
consumption (CEC) of a model for labeiling, three separate units of the nominated
model shall be tested for energy consumption in accordance with clause 14 of IS
16750:2006.

(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.of IS

16750:20086. _ '
(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,y).



@%ﬂ;‘;@] R, 0K A T — _ .
(4)The number shall be rounded of and.recorded to five significant figures and:
the values of projected annual energy consumption. (PAEC), average projedted -
annual energy consumption {PAEC,,), coripard V& aneroy 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. S ' | :

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

(i) the comparative energy consumption (CEC) vaiue shall be* aécept d a8
valid, when a single sample of a labeled model is 3&3{,&{0,.&“, it
screening test and its projected annual energy consurTip! oo o .
under:- | .7 u;«;r.‘ T

(LS
i

‘ AR '-.:‘_'“3 - l‘.
PAEC < 1.1 mqltiplied by CEC

(ii) in case (i) is not established, the comparative energy consumption (CECy .
shall be accepted as valid if three additional units are tested and the

' avetage projected’ annual enérgy consumption- (PAEC) of Ae8e- additional
units is as under :- - A S

PAEC (uy < 1.1 multipliodt by CES, =~

(iif) the projected annual energy consumption. (PAEC) shall bé less than the
upper limit of the corresponding star rating bandoi?e gtg”aﬂqq;qf a singler
model tested or if two additional units are tested then projected annusé
energy consumption (PAEC) of two out, of | 2, and averags -projected
annual energy corisumption: (PAEC,) should be less than then upper limit

of the corresponding star rating band. ' '

. {(B)For determining the energy consumption and-performance for household
frost free refrigerator, the method of testing would be as pet clausk 14 of 1S 15750
2006 and for-determining the volume(storage and gross) for haysehold ftost free
refrigerator, the method of testing would be as per clause 8 of 1S 15750:2006, with
: (7)The tolerance fimit for the volume (storage and gross) shall-he as -per
clause 5.1 of IS 156750:2006, and pull-down temiperature shall be.as- el Glauge. 5.2.2
of IS 15750:2006. ' S - N

s

B
:

ER

5. Sampling for verification.-For the purpose of veﬁﬁcatiom.&j 3§mple will beat o
‘marked random from a retail outiet for testing asper|S 15750:2008.. .~
6. Test report.-‘"\l'he results of tests of each unit shall be report® i Annexure A
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Annexure A
Form for reporting the results of tests

1. Details of household frost free refrigerator:
' (i) Brand:
(i) Type: | _ ,;
(i) Model name: ¢
(iv) Rated voltage:
(v) Rated Gross Volume:
(vi) Rated Storage Volume:
(vii) Rated Electricity Consumption:

2. Test summary:

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

(i) Test officer:

(iv) Testtype:

(v) Nominal test condition:

(vi} Test Standard:

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

Ambient test conditions:

Observations and Results:

Observation
Warm Colid

Parameters Specification

~Temperature of Freezer
.| .Compartment(F1)
Temperature of Freezer
‘Compartment(F2)
Temperature of Freezer
Compartment(F 3)
Temperature of Freezer
Compartment(F4)

{ Temperature of Freezer
Compartment(F5)
Average Temperature of
Fresh Food Compartment
Temperature of Fresh
Food Compartment (R
2/3h)

Terﬁperature of Fresh




[-rmll—w:&gu)]

Food Compartment(R
1/3h)

Temperature of Fresh B T S
Food cgrnpartment(R- 3 -
25mm) \ S &

HTT

. Ly
=Taf - - B 14 p-

Temperature of Cellar
Compartment | i

Energy Meter
: ReadtMH)

Time e|apsed(mmutes)

En'ergy Correurhption rate
| per day (WH/Day)

Energy -
Consumptron(Fresh Food |
Compartment) at Target |
| Temperature(WH/Day) -

| Energy
Consumptlon(Freezer
Compartment) at Target
Temperature(WH/Day)

Energy Consumption/Day
at Target !
Temperature(WHlDay)

Yearly Energy

Consuﬁron(kWH[year)

(viii.)
- tested)

" Ambient test condition:

' Observations and Results: -

LYy
-

: e’?ﬁs

AR

The Pull down temperature test report (to be submrtted for each unrt

Parameters

tr

T — I
) . T 3
o JE Yo

,1-..;..-4-:-“‘_" AN

_ Observatlon after6
| houre. in . & '
Celslus) '

Temperature of Short
Term Frozen Food
Compartment(F1)

| Temperature of Short
Term Frozen Food
Oompat‘tment(FZ)

T T e AR Y s

Temperature of Short

Term Frozen Food
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Compartment(F3)_

‘-T’emperature 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)

i
g
]
’
!
;
i
i
!
I
I
'
[
it
gl
[
i
.

‘| 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(

tested):

to be submitted for each unit

Gross volume (in litres)

Fresh food compartment

Total

Freezer compartment

Storage volume (in litres)

Fresh food compartment

Total

'| Freezer compartment

'(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

. $.0. 185(E).—In exercise of the powers conferred by clause (a) of section 14 of 3
the Energy Conservation Act, 2001 (62 of 2001), the Central Government in
consultation with the Bureau of Energy Efficiency, hereby specifies the energy i
consumption standards for star labelled distribution transformer as under:- d

(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 1):1977.

b. Measurement of voitage ratio and check of voltage vector relationship as
per 1S 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,

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

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

T@a ™o a

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:



[mu—mz.(u)] T TN SRR

Reting 1 otar 2star  dstar . dstar & star

‘Max . MRX | e | Nax, | - + Max Max
Transformer | | Losses | | Losses | , Lo#ses | | | Losses | | Losses

cwq at at at

(Watts) | ot | (Wot) | qwetes) | (o) | oy | (W008) | i) | TVEP), | ate) .

18 200 555 165 520 150 | 480 135 440 120 400

28 200 | 785|235 |740 210 |e9s |is0 | 635 AAPArS {585
& |as0 | 1415 |43 |1335 |80 |1250 |30 | 1140 3on' 1 1050
100 700 2020 | 810 1910 | 520 | 1800 |475 1650 . | 435 ..} 1500
160 | 1000 |2800 |880 2550 |770  [2200 | 670 {1860 . |'570 | 1700

R R

200 . 1130 e k1010 3000 800 | 2700 780 dggo ':§10"’: " 2900’

_ 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 1S
1180 (part 1): 1989 with all amendments as of date. G LTI

(2) The exoaauon ig, conditions on Ilrmts of temperatum rige: Fur the sc.heme the -

following would be used:-

. Reduce the temperature rise iimits of to g oil and . transfonner wnnqu,from ihe 4

existing IS 1180 (part 1): 1989 level of 45" C and 55° C to 35°c & 40°C |
" (3) No.positive telerance shali be allowed of the maximem lessas dnnlam;m the label
for both 50% & 100% loading values

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

(2) The parameters for testmg shall be as follows -7

(a) measurement of wmding mtnstanc&*fls 2026(9&%1&1;377]; ¢

(b) measurement of impedance voltage/short circuit |mpedance and load loss
(152026 (part 1):11977 J;

(c) measurement of no-load loss and current s 2025(pan 1)4 977]

(d) temperature-rise testfiS 2026(part 2): 1977]

5. ' Test report The results of tests of each unit shsllhe reported in Annexure A
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Annexure A
Form for reporting the results of tests

1. Details of distribution tran_sformer

- (i) Brand/Make: : i
(i} Model name: ‘ -
(iti) Type:

(iv) Rated voltage:
(v} Rated frequency: -
(vi) Rated capacity: , |
(vii) Rated Total Losses at 50% oading: |

(viii) Rated Total losses at 100% loading: ¥

2. Test summary

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

(i) 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




prowew) s s

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

| (d) Measurement of no-load loss and curron‘t’as por |s 2026 (part‘
1):1977. o

Voltage(V) | Frequency(Hz) | No-Load | No-Load

Lo [Culrent(A) Lloss (W)
Short S R e

| After Short |
_ rC_ircuit.

(e Muﬂlnment of insulation mlmnce as per IS zoze\ggart 1): 1977

Insulation Reslstanoe
of _

1 H.V. winding with LV
windings & tank|
connected . together |
and earthed - -

L.V. winding with HV..}. = .. . . - ooo0s L
winding & tank. . o

connected - togethef‘ e ' Coo T T
and earthed. - - A

-5

(A Induced over-voltage withstand test as pét"!&‘"!mé(m)ﬂ g81.
(g) Separate-source. voitage withstand test ‘as “pef - #8°2028 (part
3):1981.

power ' freqmncy T I
voltage wuthstand test L y

on:
a) H. V winding with LV |
windings & tank |
connected together and
earthed. ‘

LS
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b} L.V. winding with
HV.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%Fuliwave | RF | 100% Full wave
w 1 ond 3 W 18t ond 3n
Shot | Shot | Shot Shot | Shot | Shot

The ambient conditions:

(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

(i) 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): 1989.
Permissible Air pressure Measured Air pressure
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() Permissible flux density and over fiuxing as per IS 1180 (part 1):
1989

The Flux density caiculated from manufacturers data. -

Average no load Current (percentage of rated full load current) -
At 100 percent rated voltage(433V) | At 1125  percent rated

. : _ voltage(487.12V)
Permissible .| Measured value | Permissible Measured value
value given in o value given in A
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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