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MEMORANDUM

The Test/Calibration Report issued by ERTL (W) is a record of the
measurements conducted on the products submitted to it for testing / calibration
and the results thereof. Unless otherwise specified in the report, the results
are applicable only to those products which have been tested/calibrated and
do not apply to other products even though declared to be identical.

This Report, if reproduced for any purpose-commercial or otherwise
should be reproduced in full Reproduction of a part of tha report or an abstract
thereof has to be specifically approved from the ERTL (W).

LIABILITY CLAUSE

1.  ERTL (W) shall not be liable for any change in test / calibration data and
performance specification on account of malfunctioning of the standard/
instrument/equipment due to any damage caused to it after the report,
in respect of it, has been issued.

2. The report shall not be regarded in any way diminishing the normal
contractuai responsibilities/obligations between the customer and
ERTL (W).

3. Theresults reported in this report are valid only at the time of and under
the stated conditions of the measurements. .
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DEPARTMENT OF ELECTRONICS (STQC Dte.) i ERTL (W) /98SAF 9248

H
EXE £ 2 P R s 2 1 R Pt
SUBJECT: SAFETY TESTING OF ANALOG MAXIMUM | DATE H
DEMAND AMMETER i H
H

= 2t S E L SR

AL SCOPE :
1.1 Service Reqguest No. : ERTL(W) 981929 Dt. 17-2A0G=-98
1.2 Service Reguest final- = 17-AUG-98

ised on

MECO INSTRUMENTS P. LTD.

£

1.3 Requested by

{Name and address 301, BHARAT IND. ESTATE,
of organisation) ' T.J. ROAD, SEWRI, MUMBAI-15,
1.4 Item Description Uty.. Manufacturer Model /TYPE
Na.. £ Make, [
@1 ANALOG MAXIMUM @1 MECO INSTRUMENTS BMYLS
DEMAND AMMETER ELECTRIC LTD. 9 A, 88 Hz
1.5 Test specifications : IEC 181@-1 1990 + 2nd Amendment 199%

Safety requirements for electrical
equipment for measurement, control
arnd laboratory use.

1.6 Lab  Ambient : Temperature @ (25 + 2) deqg.C
Humidity : (BEB + 5) ¥ RH

1.7 Details of Test See Annexure “‘A-17

Equipments

e
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¥
+
DEPARTMENT OF ELECTRONICS (STAC Dte.) i ERTL (W) /985AF 3348
H
SUBJECT: SAFETY TESTING OF ANALOG MAXIMUM | DATE i PAGE | OF
DEMAND AMMETER i H i
B 18.NOV 1998 o1 ;32
1. SCOPE :
.1 SGervice Reqguest No. H -
BRTL(W) 981029 Dt. 17-AUG-O8
1.2 %%rv1c& Regquest Tinal—- s 17-AUG-93
ised on
1.3 » Rewquested by H
{Name and address MECO INSTRUMENTS P. LID.
of organisation) 301, BHARAT IND. ESTATE,
T.J. ROAP, SEWRI, MUMBAI-15,
1.4 ltem Description Gty Manufacturer Model /TYPE
i [= 1 £ Make Nea s
#1 ANALDG MAXITMUM 1 MECH INSTRUMENTES BMI&S
DEMAND AMMETER , PVMTL LTD. S M, BY Hz
g
1.5 Test specifications H IEC} P+ EFnd Amendment 1995 ¢
Saf é rements for electrical
equgp {%* measurement, control
and Id papatory use.
Lad Labh Ambient s Temperature ¢ (25 ﬂ,ﬁ)‘d@g.c

{BE -+ H) % RH

Puamidity

1.7 Details of Test See Annexure TH-1°7

Equipments

;)
<V
Amendmer T yroved Ry Americimen TRy
{ Mead Test Operation ¥ { QI 8
This ie an amended version of page 91 of Test Report

issued on 1471871998,

s Loberatory W), Bombay-400 093.
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1EC 181¢-1 1 4CCT 1998

COMPLIANCE VERIFICATION (COVER) REPORT

unit was checked for compliance with IEC publication 14id-1. fifth

edition 199¢ with amendment No. 1 & 2

mm .

o

I — GENERAL INFORMATION

Product Name . : ANALOG MAXIMUM DEMAND AMMETER

Model/Type : BM96S
8 A. , 838 Hz.
Moving Coil Type & Bimetal Type for Maximum demand
indication Panel Meter.

Manufacturing Organisation : MECO INSTRUMENTS (P) LTD., MUMBAI-13

Product Rating This report covers the Ammeter of 5 Amp. , 33 H=z,
moving coil type & bimetal type for maximum demand
panel meter, Size 96 8qg.

The Device complies with thel

SOURCE : Electronics Regional Test Laboratory (West)

ORGANISATION Dept. of Electronics, S8TGQC Dte., Govt. of India,
Marol MIDC, Andheri (E), Bombay - 4d¢ #96.

{Name) 7
. : \&0\1
Prepared by : S.P.Pednekar 0
Checked by @ B.R. Mahajan
ALY

Approved by @ K. Murari wh >
/

t_iecironics Keaionai Test Laboratorv {Wesi). Bgmbayﬁg@ﬂ.ﬁg&
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Report Cover Page I ﬁ 4 CCT 1998
Product Description

s, Analog Maximum Demand Ammeter of & A, 8F Hz , Size 96 sg. mm
with single scale.

b. Terminagl with washer are provided o the .rear side for

connection. All hazardous live parts are enclosed by none
metallic enclosure and front side ie enclosed by glass.

Engineering Considerations :

Ammeter is tested against reguirement of IEC 1dld-1 standard
with following considerations:

g. For evaluation of Ammeter as per JEC 18id-1 Standard, it is
considered as a "Test and Measuring Equipment" and &ll applicable
t for this category are performed.

tes

b . This Ammeter is panel mounting type. After complete
Installation, front panel glsss wowld be asccessible to  the
operator hence this meter is tested Ffor Reinforced Insulation

between hazardous live parts & front panel glasss.
Ca ALl live parts are covered with Non-metallic

enclosure.Considering  the worst-case condition of the end-use
application i.e. if fitted in metallic panel, which may not be
reliably grounded, this meter is evaluated for reinfarced
insulation between all hazardous live parts and extermnal panel
enclosure f{even if this enclosure is not directly =sccessible  to
the operataor). '

tfe Ammeter do not have separate Input Power Bupply., instead, it
draws operational energy from the messuring terminals directly.
These messuring terminals are provided on resr side of the panel
meter and after complete Installation in  the end-use, it is

considered that these terminals would not be accessible to the
operator  {except during Installation process if the dinstallation

personmnel happens to be the operator).

I view of sbove, marking detaile of the terminals explained
i the product dats sheets sre accepted and deemed to meet the
requirement of the standard.

2. Aammeter  is  considered &8s & component  to be  used for
construction of other eguipments & is not likely to be used as &
stand alone in the end-use. Hence requirement of claaﬁﬂlLN\gymhml
marking is to be ensured in end-use product. 1$g Wﬁa@;\\
@,ﬁ &
iy ‘
g K
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14 CCT 1998

e Since no separate Input Power Supply is required, means of
protection (like fuse) and means for disconnection {(like ON/OFF
switch) are not evaluated during its investigation. During final
installation in end-use, above point needs to be considered.

. Ammeter is intended +to be used for fixed type of
appliances, as declared by manufacturer and hence, front panel
glasse which provides Reinforced Insulation between operator and
pointer/metallic dial is exempted from "Impact Hammer Test'" as per
clause No. 8.2 of amendment no 2 of IEC 141d-1 standard.

h. The Ammeter is evaluated considering it as/under

Installation Category 11

Pollution Degree - 2
i Compliance for protection agsinst the spread of fire is
-verified by Clause 2.1 instead of Annexure 'F’' which is an

alternate method for Clause 9.1.

This report contents following

a) Report : Page @1 to 33

b) Annexures 3

.
A-1 Test Equipment Calibration Details

iiecironics legional Test Laboratory (Wesﬂ, ‘Bombav-400.093.
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—— ov———— Soton st S

a) Nature of Supply -

F

b)) Rated value of the su tage
or range. ‘

<) Maximum rated power in « g or VA
or maximum rated input current.
{measurement)

d) Multiple rated supply voltage

¥ H ] ¥

LI ¥ 13 ¥

Para H Prescribed iMeasured | Observed i
H } H H

+ H 13 ?

1 H 1] ¥

S. iMarking and Documentation. H i :
H H d H

3.1 iMarking. H H H
1 i ¥ 1

. ¥ H H 5
S.1.1 iGeneral. H iComplied H
: i ! :
iEquipment shall bear markings in H H :
raccordance with 5.1.2 to 3,2, ; : H

1] 13 1

] 1 1]

S.1.2 Identification. H iComplied H
1 ] ]

‘ 1 1 1]

- Manufacturer’'s name or registered i MECQ H i

trade mark. H : i

} H H

- Model number, name or other means to! A } }

identify the equipment. H ' H

1 ¥ ¥

f ¥ 1] ¥
3.1.3 Mains Supply. H iNot Applicable!
H H }

¥ ] 1

¥ 1] i

H ' H

H H !

1 ¥ ¥

t L 1

i H j

! } H

H H H

i H H

H ¥ i

t ] +

] 4 i

$ 1) t

¥ 1 ¥

13 ¥ ¥

1 1 1

t 1 H

2) Accessory

Comments : 5.1.3 Gee Engineering Considerations on Report Cover Pages.

Liectronics Regional Test Laboratory (W}esl)‘, Bombay-400.093.
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ot
(81
0

16919—-1 1999 + Am. 1 & 2

Prescribed Measured Ubserved

Fusess Not Applicable

Fuse replacement marking.

i
.
ot
"
E-
e W e W wan Wie -

%.1.8 iMarkings for measuring circuit Complied

tterminals

]
]

53.1.6 ITerminals and operating devices.
i1a) Functional earth terminsls
ib) Protective conductor terminals.
ic) Terminales of measuring & control
circuits.
d) Terminale supplied from the
interior of the equipment.
e) Accessible functional earth
terminals
) ON-OFF position of power-supply or
circuit breakdown switc

o . M mw w m.
Wi A e M me YN s W e W e B wen S e W me M e ST e WS i e e W

5.i.7 iEquipment protected by D Complied
iReinforced Insulation sh
twith symbol 11 of table
5.1.8 iBattery charging. Not Applicable

Warning marking. Not Applicable

W M e M e T i W M W weee W e W e RN G W e i mde et e Wen  mee e e Aman - - -

-  8hall be visible in normal use.

- Marking to refer to instruction
manual .

Warning or Hazardous live parts.

Terminals for voltages above 1 kV,
Warnings for excessive temperature.
Activation of an interlock system.

ke et okt S4444 une Shose Swe SeoR4 4hens Q0088 Saeet Veabe Renes Svees Hids Sebs S00es SMAsS B4R A4SD beR HELD S00de RO SOSHd SHALD bhsmt SRS SMARS e Bosie G000 SIS HRSD S ke Febls Leved HbAS AOS $I008 Sbame faac 19000 HHH4S bt rms SLARD $4490 Loesh sase SAAM LB aeh e miee Saser LSS deme Bhons WSS F4PCH fe foanb MRS fRshd Smans WEAL emen e Bt St mod Sept P

Pt

i

.- e W we W e W e W me W e M e W e W e W e W mee W e WM e W we w are

e ma e e s e e e W e e
- e WM e MR e ®m mae W wm W we W e w

- W o e e W e -

i

Comments

S.1.6 & 5.1.7 See Engineering considerations given Arid W Pages.

Liectronics KHegional Test Laboratory (Wesi). Bombay-400.093.
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Para

Prescribed

Measured

bserved

A
L

A4
g
k3

Comment

5.4.1’

—— . W e e e

W M PE e Ve mm wn e @ e B ee MG e em me B e e ma W e W man W e

1 Test with water,isopropyl alcohol and
icleaning agent as specified by
imanufacturer.

i G ] 1

i

Py

i

Durability of markings (5.1.2 to 5.2)

ocumentation

eneral

~ Name and address of the

Equipment ratings

Clear and Legible

Loosening or curling of adhesive
labels.

Technical specification
Instructions for use.

Manufacturer or supplier for
technical assistance.
Definition of Iinstallation
category marked.

e

Supply voltage/range. \
Supply freguency/range.
Power or current rating.
Description of 811 input & output
connections.

Ratings of the insulation of
external circuits.

Range of environmental conditions.

TT TS T Ms v s PR sk SR e 9% v SN s S e NS we YS e % e S e S0 e R e e e we e W e e e e

&

S.4.

2

Technical Details are specified in the

et So09e dmtas 4h0se wauts Sess bt e Sosr Fmbes asese S0046 SR9PS 90500 Sk SHORE S4FVR Sbimm ST SERRD S0 Ao BB SH4ie Shimd edme vored iedt Smens Sonee ShENE Sbats SRS HARR ReptE PHO0S

Complied

Complied

Complied

TR e ME me E me S0 el ® wim W mae MR e S e % me W Ge e e WE ee PE me e S e ME e e wa S

i
i
1
i
i
i
i
i
i
1

product data sheet.

Eiecironics Reagional Test Laboratorv (West). . Rombau-400.093.

N e W e W wem WE e W e W me W e B e e i W wm P e W wan AN

. e W mem W e e e

- —
H
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tgn]
]m
g}
[y
5
bt
Lo
I
(™Y
e
lo
0
L]
+
b
3
"
1y
e
N

— — e S

Para Prescribed Measured Observed

Complied

L
B
A4

Equipment installation

4= Assembly, location and mounting
requirements.

]

i

!

i

1

]

1]

]

:

i— Instructions for protective

i earthing

i— Connections to the supply.

t~ Ventilation requirement

1

]

i—= Requirements for special services.
! v

;
}

- The maximum sound power level.

- Instructions relating to sound
pressure level.

Permanently cannected'equig»- L

-  Supply wiring require
- Requirements for exte

Equipment operation Complied

controls
-~  Instructions for interfcmnnectiong.
-~ SBpecification of limits.
- An euplanation of symbols used.
= Replacement of consumable materials

- Instruction for cleaning.

.

Complied

- — M e e MR am MR w6 e SR s W s P we W e R mn W me R e S e M mm W m W ma B me M m S mm Sme e

¥
]
1
]
1
]
!
1
1)
13
t
¢
t
¥
¥
t
¥
1
1]
¥
]
i~ Identification of operating
g
H
1]
3
1
¥
)
1
H
1
L
H
]
]
;
1]
]
;
1
L

3.4.3% to 5.4.5 Product Instzllation, Operation
details are specified in the pr

hietiz”unicsiiegiorxai Test Laboratory (West), Bombay-400.093.
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o —————————s tootos v —

Para Prescribed Measured Observed

& Protection against electric shock

6.1 iProtection against electric shock Complied
tshall be maintained in NORMAL
{CONDITION and FAULT CONDITION.
iCompliance is checked by 6.2,6.3,6.4
tto 6.12,

!

)

6.1.1 iExceptions Not Applicable
- Parts of lamps, sockets
- BRattery Terminals

~ Terminals & sockets of operating %
measuring circuits.

General Examination Not Applicable
Determination of Accessiblepeagts.
Jointed test finger v

Rigid test finger { &1,

G Not Applicable
t

penings above parts whi
azardous live.

Test with 16¢ mm X 4 mm test pin

Not Applicable

o
B
A

10penings for present controls.

Teat with 3 mm test pin

e W e W mme W e R e TR e WR e W i W e e e W i W e W aame W im B e W maie W aeem WA e W W e W e W
A e TR ma W% e BT e W me W e B e T w W e W e e e W W e W e W e M mie T e N s W mam e W e W e W
T e W W mme W e W me W we W e W e R i M e M e MmO e MmN e S sk WA mme WA e S e e W e W e W

TR e mG mm me e e ew S sl W e M W e e e ear War e W e W e Sie e W e e MG W e W e WA e W mem e e e e e
(3
- e e W s e e e e W e e we M e W me

“adue Soten sinss SVHIS Sek S SHeY S4ME SeoRe FYbTS SHHER FhORY FOuOh Tebe Yrded SHAGS D Smd ARYR SO0 S0000 SUBOS ST GReRR FRbeE Shem SHeen Sea SRS St S04IS Sbenn Sl hnbe Sered SheSR Shis Saes HOPE St rr? en botse

Comments :

6.2 Live parts are not accessible with Jointed Tes

flectronics Kegional Test Laboratory (West), Bombay-400.093.
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Prescribed Measured Obhserved

Permissible limits for accessible
parts

- we me em . . e

6.3.1 !Values in NORMAL CONDITION less than Complied

igiven below

- Voltage % 38V rms/42.4 V peak /

&8 VDO

- e W - . M W e R e

- Current < @.5 mA rms/@.7 mA peak/
2 mA DC

- Capacitance 48 wC/358 mJ

- - e e we wm we W -

6.3.2 iValues in SINGLE FAULT CONDITION are Complied

lless than given below

i

126 V DC
- Current: < 3.5 mA/3 mA S m DC
with A2

< BG83 mA rms with A-3N\

-  Capacitance see fig. 2

W e e M e e Se e e Se e me we B e e e M v M we e W e e mem e e e
e e W e e WA e wew e —— -~ -
- - - - - - - e e N W

¥
+
]
!
H
]
Voltage <« 5¢ V ros/78 V Peak / H
:
i
1
3
4
¥

M e e W e W W e S M e e wee M BN e e e

- . v e mw W om ae wm e

Comments 3

6.3 Live parts are not accessible.
See Engineering consideration on Report Cover Pages.

piecironics Regional Test Laboratory (Wesi). Bombau-400 093.
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g19—-1 19990 + Am. 1 & 2

- ottmigootn—— - o— o

Para

Prescribed Measured (bserved

6.4

W We Mm Me s me me me we e e M e e e N e W e e e e e e e e me e war e

ME mm w mm e e W s MR e W e R we S e U e W e e

- W - - - - .-

Protection in NORMAL CONDITION.

- - - - - -

Protected by one or more of following Complied

Re-

Basic Insulation ,
inforced

Enclosures or Barriers

Protective Impedances

e W man W W e W e WM e W mae e

Compliance is by:
Determining 6.2

Test of 6.8 dielectric strength for
Basic insulation

Test of 8.1 for rigidity of enclosure
and barriers.

e B Gk I e S e T e W me WB e W e w e mee M8 ma e e e e we

S e R e BT e WG e W% wa e e e aeee e

N MR e S s W e S e T me W e W e ME e W e WM e W e W e i mee W e A

Comments

6.4

All live parts are reliably enclosed in the plastic enclosure.
Insulation is provided by 2.8 mm thick plastic enclosure.

Front panel is only the accessible part and withstands the
Dielectric strength Test for Reinforce Insulation and Test of
8.1 for Rigidity of enclosure.

J
T\

kiecironics Keaional Test Laboratorv (Wesi). Bombau-400.093
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i i H } H
i Para H Prescribed iMeasured | Observed !
H i H i H
i ! H H |
16.58 iProtection in SINGLE FAULT CONDITION. | H H
i } i H H
16.59.1 iProtective Earthing H } i
i H H : H
i6.5.1.1 iProtective Bonding H iNot Applicable;
; : H i : :
16.5.1.2 {Bonding Impedance of Plug Connected | INot Applicable!
i tEquipment : ! :
! H H H H
H i- Bonding Impedance shall not exceed | H H
! ! #.1 ohms. ' i ! !
! : ! : i
16.5.1.3 iBonding Impedance of Permanently } INot Applicable!
: iConnected Equipment H ! H
H H ! H !
16.5.1.4 iIndirect bonding for measuring and : INot Applicable!
i ltest equipment . H : H
H ! H i H
; 1a) Voltage limiting devices H H i
H ; H H H
H ib) Voltage sensitive tri H : i
H ! H i :
16.5.2 iDouble and reinforced in H tComplied ;
] ] ] § )
] L ] t '
16.5.3 iProtective impedance ! INot Applicable)
1 1 1 } )
H iSingle fault condition as per 4.4.2.1 i H !
! !followed by 6.3 measurement : H :
16.3.4 IBuilt—In panel meters - H H H
H } . H H :
i - No accessible conductive parts H iComplied ]
i i : H H
H i~ Basic insulation : ! }
: ! ! ! :
H i— Reinforce insulation H i H
1] ¥ i ] 1
Comments:
b.5.4 The product complies with creepage distances,

clearances and thickness for Reinforced Insulation.
The product withstands dielectric strength test for
Reinforced Insulation. In an event of [
condition, hazardous live parts are not

iziecironics Keaional Test Laboratory (West), Bombay-400‘ 093 -
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Para Prescribed Measured Obhserved

External Circuit..
8

b.b.1 Not Applicable

eparation of internal circuits

o
o

{Internal circuits protected from other
linternal circuit by Double/Reinforced
iprotective impedance.

IBasic Insulation & Screening etc.

Terminals for external circuits Not Applicable

1~ Protective conductor terminals

= Functional earth terminazls

- Terminals for headphones

18hall not be hazardous live.

iInternal capacitor charge on the

tterminals shall not be hazardous live

1188 5. after interruption of- suppl
p f; thﬁx pply

' 2

b6 iCircuits with terminals Not Applicable

thazardous live

o T,
&

M W i R s S e W e WS mar W ma W e BT mme W e W wm W e e WS ae S e m

Comments

Liecironics kiegionai ‘fest Laboratory {West), Bombay-400 093.
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—— ————— (oot

Measured Observed

Para Prescribed

6.7 Clearance and Creepage distances. Complied

- - - v

iCreepage and Clearance distances
ibetween circuits and parts complying
lapplicable clauses and table of
tannexure ‘D7 .

1Table D7 to Dig for Double or
'Reinforced Insulation

Tahle D1 to D6 for Basic Insulation

W mw w me e e e wae MM M SR e e e e me e e W mm W e we e e m W e mee
- W W . - -
- T i W e W e R e W e WS o W e W ae W e W wa o)
- - - -
- - W o M e W e W e W o B e W mie R we S e W s S e

Comments:

6.7 The distance between live parts and operator accessible
parts is 58 mm.

The distance between zero adjiust knob and live
inaccessible part is 34 mm.

For Compliance Table DI1¢ is considered.

tlecironics Kegional Test Laboratory (West), Bombay-400 093.
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1Table D1 to Dé& for Rasic Insulation

- WE me W e e P e W ma W e W we W

iTable D7 to Dl for Double
IReinforced Insulation

T mm W e TE me W e M s W e WM e M s B e W W e W W e S e WA e

W e e S e W e S S e W e W e WA

IEC 1910-1 1998 + Am. 1 & 2
' | H |
i Para. i Prescribed iMeasured | Observed
H ! i H
16.8 iDielectric strength test. H iComplied
¥ ] :
16.8.1 tReference test earth :
16.8.2 iHumidity preconditioning iConditioned
H i— 92.5% + 2.%% RH }
H i~ 44 deg.C + 2 deg.C !
: i- 48 hr. !
H i— Preconditioning :
H H - 42 deg.C + 2 deg.C H
} H - 4 hr. H
H ! H
16.8.3 Conduct of test iConditioned
! H H
H i— After 2 hr. recovery period H
¥ i L
16.8.4 IVoltage tests {Complied
] 1 )
H ' H
1 1)
H H
H |
t ]
H H
H !
H H

o arere nte srm usny snune soree orete oo soade sotes

Comments:

6.8.4

e ot Se oo Shevs erea S Smp S0088 SHaeS H4RS FHH0S PO S S b S Fanty Gents Shpes Hooss Soa 4ot Saved Soees o hnte besen Hihah “Aabd FO4es Hhin b Bente Lemin hoes Send Serve S0eed Srem Sese $40ae dusew Senke ks Soben

23@8 V AC for 1 minute between terminals shorted and metal
foil wrapped around operators accessible front panel.

No breakdown/flashover observed.

i-iecironics Kegional Test Laboratory (West). Bombay-400 093.
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] ¥ 13 ] d
1] 1 3 ¥

! Para ! ‘ Prescribed iMeasured | Observed ;
1] ] 1 ] ]
E 2 2 : 2
16.9 iConstructional requirement for H H ;
: iprotection against electric shock. | i i
! 4 i H H
16.9.1 iGeneral i H H
P } H H H
16.9.2 lEnclosures of equipment with double ] iComplied }
H lor reinforced insulation. ! : H
] i i ? +
] 1 ] t 1
16.9.3 lEquipment with protective bonding. : INot Applicable!
t ¥ 1 ] ]
[ . ] ] t 1
16.9.4 i0Over—range indication H iNot Applicable!l
i : ! H H
! H ! H !
: A H : H
H ! ! H H
H H H H H
H H H i !
H i i H H
! H i i H
H H i H !
H H H H :
i H H H i
; H H H H
H H ! H :
' ! H : H
Comments :

6.9.2 Non—-metallic enclosure provides Double/Reinforced

Insulation.
Enclosure thickness 2.8 mm.
Front glass thickness 2.8 mm.,

iiecironics Reaional Test Laboratorv (West). Bomhau-400 093.
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Para

Prescribed

Measured

Ohserved

6.148

b.18.1

e mm s w e e e we . v e v el . -

¥

L.18.2

6.18.2.1

- o -

iConnection to mains supply source and
ibetween parts of equipment.

iMains supply cords

Shall meet the requirement of
IEC227 or I1EC24%5.

Green/Yellow coloured conductors
for protective conductor terminals.

Degree of insulation.
Detachable mains supply cords with

mains connectors shall comply with
IEC799.

iIFitting of non-detachable mains
isupply cord

- - W - e e Ew e

Cord entry

Fixed cord guard

N

Bushing

Comments

6.1

See

e W e R aim W e W e

Not Applicable

- " - TE - W - W i W me Mo e W e W am B e W

Not Applicable

Not Applicable

e W . W G W e W e e e WA e W e W e e i W e W e W e W m S e W

Engineering considerations given on Report Cover Pages.

ilecironics Regional Test Laboratory (West), Bombay-400 093,
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G — o 22

Para Prescribed Measured Observed

b.168.2.2 Not Applicable

Cord anchorage
- 8hall not be clamped by screws.

- kKnots in the cord shall not be
used.

- 8hall not be possible to push the
cord in the equipment.

- Failure of the cord insulation in
the cord anchorage.

[ e wam mm wm ww e ww e W e W w0 e e e

-~ Compression bushing
- Cord replacement
- Pull test: 28 times at 188 N

~ Torque test: Immediately-afte
pull test at #@.35 Nm, '

Plugs and connectors Not Applicable

a) Connection of equipment
mains supply.

b) Equipment designed to be supplied
only at voltages below the level
for normal condition.

Vrm e v e mm e e b en am m. —. v e . v -

c) Charge from internal capacitors.

d) Mains socket outlet accessory.

- - S e S wan W e W wm W e M e SN e S e Wi e W e W e W e MmO me B mas
N R e W e W e S® o T am W e WM e W e W e e - -
- - B v BN e W e W e P e W e W e WA e SR e W0 b

e T wan w mm W we We e e s B e W6 e e men W e W mme W e WA e e mim e e W e Bm mme Wi i Se mae W e e [

s ot qanea hvss asos e PSS it 4100 eben SHERE Sdose Ersey Seoss SHAOH ks SEFS SPOSH BPoes Smeeh Peres Saien SeivS 408 4 Geees 4RSS H4PHS SHELS VLD PSS G4IL Smdak SeOME YRS 56204 faret deeen Sese PHD So0ee ShasE RADD FRERY PP SHCD $0004 PSP MPPS BIFED S48 ORS00 SHHOY RRSS RS SHARY ke Aot Mmkt P GH44E Shmn MbB 1SS et S 00084 dnd Shind ESD HERE 005 Snies et 80084

Comments @

6.18.2.2 & 6.18.3 See Engineering considerations

i.iectronics Kegionai Test Laboratory (West), Bombay-4U00 093.
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19 OF

REPORT NO.
PAGE NO.

am. 1 & 2

*

1EC 1919-1 1990

- - W ey - e e G W e R e R e TR e T men MR G W e R e R e S ma e

Observed
iNot Applicable

-

- e RO e M e TS e M e R e MW e R min R e R e R man S

iMeasured

e e M W e W e M e WA mm WA MR e e e M de R e W s e e

i,

Prescribed

3

g
.
g
g

iAccessible tetminals for flexible

tcord
IProtective conductor terminal

IFunctional earth terminals

iTerminals.

- - - - - - . . o - - . wn e v v, e o ww . v

4 ] 5 i ...S.v

] . - . i c
[ -t L - -t i Q@

e - - vt - i €

[+ 9 . . : » i €
~g ~g .o 0 ) . o Q

B L T R L s e e L m [ ]
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Para Prescribed Measured Observed
.12 Disconnection from supply source Mot Applicable
H.12.1 General check 6.12.1.1 to 6.12.3

reeptions

E
Regquirements according to type of
equipment

Check by 6.12.2.1 to 6.12.2.3

Permanently connected equipment
Single~phase cord-connected equipment
Hazards arising from function
Disconnecting devices

witches and circuit~bre§ﬁ/

b
Appliance couplers and p

W e M mm T e W% s WS e W wme T e W came W ke W aem A i T em WO e e mam Ste e i i a

- e T e W e W ma W o T mee S e W e v e W e - -
W e B o M we G e S mee T men W mar e e W e e m wa . e mem A

smomn maes seae 12038 sesen bt amben erns Sh0en oot S dnsem shein At H4RSD HSeR A SRRRY G S8000 POCSS S0P SS0SS BENIS FRINS A4S0 S S8 DU dades SOSR) Fesee e b Boese BAVS S G000 BRSS S0HOR 4HsBe Shab ped SRl S0ese S04H4 mbve 0900 SLAHE Saden mben HPOY S0 BASED $0099 Ssp HRSD Sa0ed Sh00m A0S H4S4S Se00e e SHOSS GBS S TSRAE fmons W Fhiee ARLS ORE ioew Wee Saet Beos

Liecironics Kegional Test Laboratory (West), Bombay-400 093. .
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(RN AL LE. SO A AN 8

Prescribed Measured (bserved

Protection against mechanical hazards

General Complied
- Handling during>n0rmal use
Check by 7.2 to 7.5

%

Moving parts Not Applicabile

- Moving parts shall not be able to
crush, cut or pierce parts of the
body of the operator likely to
contact them, nor severely pinch
the operator skin.

Fow o mu e wm o8 oo ww ww S - - S - o - -
g

Tud Stability Not Applicable
Equipment shall be physically
stable in normal use when not

secured to the building structure.

- T e e W e ST e W mee W s W saee MR e W W aeee W i e

- Shall be stable at an
af 148 deg.

- For equipment of heig
1 m and mass more than 95 |
of 258 N or 28% of the mass to be
applied a8t the top of the
equipment not more than 2 m.

Not Applicable

74 Provisions for lifting and carrying

Yo e wm wn wn m, m e v m- Wi e . m— .

- Test handles, grips, if provided
with 4 times the weight of
equipment

- Equipment having weight 18 kg. ar
more provided with means
for lifting and carrying.
Expelled parts Not Applicable
-~  The means of protection against

expelled parts not removable
without the aid of a tool.

- e @ e T e W wm W mae e e - —— -ie -
- - - - o W i W e M ma W e M me W e S B e e e v W mes N e o

mel m ma wE me me me . o wen we i

Comments »
7.2 No moving parts exist.

7.3 . Product is panel mounted type.

Liecironics Kegional Test Laboratory (Wesi), Bombay-400.093..

MM e M s e e SR me MR e M st W e MU s W s M e W mm W Geen M s MM wee W man S we WA e S mm W meew W e e W smma W e
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191¢-1 1996 + Am. 1 & 2

it
0

Para Prescribed Measured Observed

Mechanical resistance to shock,
and impact.

it
0

Rigidity test Complied

1]

1

H

H

13

1

1

1

H

i

¥

1

]

1

¥

i

= 3 N farce applied in the ready to
! use condition.
H
H
1
]
1
1]
t
i
H
i
H
1]
13
¥

Impact hammer test Not Applicable

jar)
»
3

- Three blows with an energy 9.5 7

S e mm en ee e e me me Se ee e e we -
@
.
ot

- Test exempted for glass parts which
do not form a part of an enclosure.

Drop test Not Applicable

¥

18.4.1 lEquipment other than HAND-HELD
: {EQUIPMENT
i

1

Not Applicable

!

Test for corner drop

~w::lm::;p
test -

Corner Drop Test

- For equipments with a mass éf Not Applicable

28 kg, and less

Face Drop Test

I

For equipments with a mass

Not Applicable
exceeding 2¢ kg.

HAND-HELD EQUIPMENT

Not dpplicable

i

The equipment is dropped once
through a distance of 1 m.

T e W o W men T wmew W e e e i -
- - W M e W we W e YT man MR mie W me WE wm e e W ma e W e e e o

T M W me Gm v SR wm SR me S e % e W me W me WS e W me W m W mem ww wm e e o e oo o e s

T e W e TR e W e T e W e W e W e WA e e aa e - -

W e W e i e M e W e W e W e W e e

Comments :

8.2 to 8.4 See Engineering considerations given on Report

tlecironics leaional Test Laboratorv {West) Rombau-400.093..
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PN S-S S

coil assembly

: : : H H
i Para } Prescribed iMeasured | Observed i
1 i 1 ] - ]
; H : H !
19.4¢ iEquipment temperature limits and ! i i
1 iprotection against the spread of fire.! ! H
<! ¥ ] 1 1
19.1 iGeneral H iComplied H
i 1 ¥ ¥ :
H i— Any heating shall not cause a H ! }
; ; hazard in normal condition of in : H H
i ! single fault condition, nor shall i H :
: H it cause spread of fire outside ! ' ;
H H the equipment : H |
] ¥ i : :
19.2 iTemperature tests H iComplied }
] 1 i 1] 1
J_ ¥ 1 3 ]
iTemperature of various components, : i H
H iparts measured after steady state i i }
! ishall not exceed limits given in : i H
H itable 3. H i ;
H ‘ : H ' H
19.2.1 iHeating equipment H iNot Applicablel
1 ) i 1 1
¥ i ¥ ] ]
H iTest corner H H H
H ! i i i
: INormal mounting H ! !
1] 1 i ¥ 1
t ¥ ¥ 4 i
19.2.2 iEquipment intended for i H iComplied H
! lin & cabinet or a wall ! H H
I $ ] I3 1
Al 1 ¥ 1] 1
H 118 mm thick black painted plywood or | H H
i 128 mm thick black pzinted plywood as | i H
i icabinet or wall. ‘ H H H
; i H : H
19.3 iGuards H iNot Applicable!
| iDoes temperature exceeds 188 deg.C ? | } }
H iMarking for hot surface. : i b
9.2 Temperature Test
Sr.i Location i Measured i Limit i Remark
No. i temp. rise |  temp. risel
1 3 1 1]
t ] 1] 1]
: : H ;
i. | Ammeter RBase near terminal i 44 H 8¢ i OK
i . : :
2. 1 Plastic part supporting moving ! 47 i
1 I ]
1 ] ]
H i '

Temperature is measured at an ambient of 43 deg (.

Comments

iiecironics Kegional Test Laboratory (West). Bombay-400.093.
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AR LA R

Other equipment

0
o
8}

IiNot used in protective conductor. Not

! : ! H ] !
i Para 1 Prescribed iMeasured | Observed :
' ? ! ; !
' 4 ! } i
i19.4 iField—wiring terminal boxes i iNot Applicable!
+ ] 1 1 1
] 1] . 1 ] ]
H {Does temperature exceeds 68 deg.C 7?7 i H H
] } ] 1 1
] 4 1 ] ¥
H iMarking for hot surface. H 9 H
! i i H i
19.5 10Over temperature protection devices : INot Applicablel
: ! H ! !
: Provision of over temperature H H H
} iprotective device. Does it operates H 1 H
i tin single fault condition 7 H H H
H 11t shall not operate in normal use. H H H
! H ; ! : i
19.6 ; iOvercurrent protection H INot Applicablel
i : ' i i !
i Protected by fuse/circuit breaker/ H H i
i Tthermal cutout/impedance limiting/ H i H
i isimilar means. H H !
i i i H H
19.6.1 IPermanently connected equipment H i H
¥ ] 3 i ¥
H t H ] ¥
! iOver current protection i H H
i tsufficient marking for p H i H
' {if not provided. 3 } i H
H ! H H
i H H }
y ! : H
i } H H
H i i H

Comments @

Liecironics Regional Test Laboratory (West), Bombay-400 093.
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o ooro———— ooV —

: ; ; : P
i Para | Prescribed iMeasured | (Obmserved H
] 1 1 ? 1
H ! H ; ;
g iResistance to heat i ; i
! H 1 ¥ f
3 3 N 1 ¥ 4
B S | iIntegrity of Clearances and Creepage i iComplied i
A tdistances H H H
¥ ] i ¥ 1
] 4 . ¥ ¥ 1
H iCreepage & clearances at 44 deg.C H i H
! ishall meet requirements of 6.7 & H H H
H fannexx. ‘D’ H i i
H H H : H
i iMeasurement of temperature of non H H H
: imetallic enclosure for 14.2. i i H
1 1 ] H 1
H k] H 1 5
1.2 iResistance to heat of non-metallic i iComplied H
' tenclosures H i !
] 1 i i H
1] ¢ ] ¥ ¥
H iNon operative treatment 78 deg.C for | H i
H 17 hr. or maximum temperature noticed H ! H
H iplus 1¢ deg.C for 7 hr. i ! :
] i o 1 1
1 L + 1] ]
} iARfter above test equipment shall show | H H
i ino hazard and shall meet tpebs of 6.8.10 H H
1 1 ¢ ) ] ¥
] N ? 4 ] ¥ i
118.3 iResistance to heat of in ! iComplied !
H imaterial ) [ H H H
3 ] p H H H
H iInsulating parts which supp- gmains ! H H
4 ipart/live part which carry currents i H i
: imore than @.5 A shall comply vicat H H H
i isoftening test as per I80-368 method | H |
H 1A at 138 deg.C. ; H :
somments:
1.3 Terminals for connections which carry current more than ©.5 A

are mounted on rear side of the meter and this is made up of
Thermoplastic Polyester, Valox 424, GE Plastic.

This material has softening point temperature better than 138
Deg. ©. ( Needle penetration with 19 N Force at 138 Deg. C is

cbserved to be @.83 mm )
///ﬂri>s§\\\\
G TN
%
"\»‘a\

*

-

4\' \'/"
=0 \;‘,Ib;‘ =

o

e, o

Eiecironics Keaional Test Laboratorv (West) Rombav-400 093
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Para Prescribed Measured

Resistance to heat

168, 5

1g.1 ntegrity of Clearances and Creepage

istances L

O

13
1
¥
]
)
1
t
¥
1
¥
4
)
1]
13
i
3
i
H
1
H

Creepage & clearances at 4 deg.C
ishall meet requirements of &.7 %4
fannex. ‘D’

H

iMeasurement of temperature of non

imetallic enclosure for 18.2.

1
¥

18,2 tResistance to heat of non-metallic
ienclosures

e T o W s e

Complied

e .

iNon operative treatment 7¢ deg.C for
17 hr. or maximum temperature noticed
iplus 149 deg.C for 7 hr.

'

}-— it e W wi e s T i A W e G4

1After above test equipment shall show
ino hazard and shall meet tests of &.8.

¥
¥

IResistance to heat of insulating
imaterial ' ™

¥
¥

IInsulating parts which U@ mains
ipart/live part which ca
Imore than ©.3% A shall comsd
jsoftening test as per I150-38
1A at 1348 deg.C. '

smre S22 s924e 2248 324 st Trove Sabrm Sr¥Re Shemn meSeR bekin SHeAe Sdse S0 g0 darty eeth emte shine S0 sabns evest Ssbbe Shkem hekd eatn SENSE Shiod 44FHS HHSAR SeSR SS90 S400S POSR 80408 Sarn Sheeg 94348 SRS Son0e SO0 BP0 FARSS 06 0B SISO T6Fe0 SH0S SHam FHARE SARFS FeRRh S Sesbs Sobia SHI4e SeL4m SEVRN Hebek AARS e Boo Seeh Sane Vinss Fasee SHe%0 SeobY SRS Bhass Shomn Hhan Shne diens S04HE

Complied

e
b
L4

M e MR e N e W e W e M e W e M e W e B e N e R e W mes R mu W M e A wan e

- e e Wi i e e e e M e e

.

Comments:

1.3 Terminals for connections which carry current more thén .5 A
are mounted on rear side of the meter and this is made up of
Thermoplastic Polvester, Valox 42¢, GE Plastic.

This material has ﬁmft@ning point temperature better £R
Degg. C. ( Needle penetration with 1# N Force at 138 Deg. C is
observed to be #.83 mm ) R

~
-
Amendmen proved Ry ' Amendment
{ Head Test Operation ) ¢ QIC

issued on 14/18/1998.

Electronics. Regional Test L
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Para Prescribed Measured Observed

Resistance to heat

ig.d

ig.1 ntegrity of Clearances and Creepage Complied

I
distances

Creepage & clearances at 44 deg.C
shall meet requirements of 6.7 %
annex. D’

Measurement of temperature of non
metallic enclosure for 14.2.

¥
¥
[
¥
1
1]
H
¥
¥
¥
1
L3
(]
¥
i
1
¥
¥
]
t
1]
¥
i
1
1
L]
1)
¥
1

H
18.2 IResistance to heat of non-metallic
ienclosures

H
t

i Non operati?e treatment 7§ deg.C for
{7 hr. or maximum temperature noticed
iplus 1¢ deg.C for 7 hr.

iAfter above test equipment shall show
ino hazard and shall meet tests of &.8.

168.3 iResistance to heat of 1neu1‘
' imaterial

Yorm e W e W

Complied

Jinsulating parts which suppor
ipart/live part which carry currents
tmore than #.5% A shall comply vicat
isoftening test as per I50-386 method
1A et 134 deg.C.

A4k SOoAn ek eURS e A G4V SHOR S0243 B398 SRIER FevPe Feemd VePS SRPST B0 HOSHS SO EAEE ORRS FOcrd Hae Y8904 HRKD SFEYR S4TRA Vemte b Sk Sy SHERD Aok PSS VHIAR SFRIS F10% PSP S0P SReSE FHGO8 S441S Lrend Sabes SoFPR SHPn D4R Gases dhens e Fribe ror A4ase dpeb nsee Subie PR Smd SRS Smia4 SHale Sebae SHVEN 0204 betn S S4S04 BN B4 S4mis nink SEVRL SNOH 40080 S nre heie

e e e e M e Mk e W s R me W e MM e W e T e MW e W e S G WA e e W e M S

1
1
1
1
H
1]
]
]
1
¥
i
1]
]
¥
i
1)
1
1]
H
1
t
1]
13
1]
3
t
1
]
3
]
. .
{Complied
]
H
i
]
1
¥
1
¥
3
1
)
H
1
1]
3
¥
1
1]
i
1]
1
1]
i
¥
i
1
]
1]
1
¥
]
]
1]
¥

e e EE e M i MR e W s e wh W e W e W aae B e S e W e W M mm e e we W ma W

e e e e e e e W s weae

Comments:

18.3 Terminals for connections which carry current more than 8.5 A
are mounted on rear side of the meter and this is made up of
Thermoplastic Polyvester, Valox 4248 or Lexan S88R, GE Plastic.

These materials have softening point temperature better than
138 Deg. C. NG ‘Tﬁﬁw

Amendme pproved By Amendment

{ Head Tesi Operation ) { QI1¢
mEpmmmammmmoDmmRmoImoNoDoDonoI oo ooDononononooNrmomosSREoI RS mmmmmammammassS
This is an amended version of page 25 of Test Report Mo. F8SAFE048
amendment issued on 18/11/1998.

ient Labutaloiy (West), Bombay-400 (093.

IR T TV STy
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REPORT NO
PAGE NO.

14CCT 1998

X 2

+ Am. 1

1998 +

1EC 1919-1

. . mm e R mE e e e W e S o S e mw e me m e

INot Applicable

i
¥
1
3
I
3
1]
¥
]
]
H
13
H
¥
¥
i
1
¥
i
i
?
t
13
t

N e L LN

B
Measured } Observed

¥
t
¥
¥
1
¥
4
L
i
!
E
4
1
3
1
¥
¥
1
¥
1
]
¥
1
H
1
i
¥
¥
i
¥
1
t
)
]
i
¥
3
t
]
¥
]
¥

o
E
o -
n!w oy
+ o @
o 3
v s Q.
[ o et
b4 et 3
M r—t o
o i @
@ I o
0 c ¢ D
i + 4 4> &
& # c >
U c et -t 1)
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Comments

Llecironics Regional Test Laboratory (West), Bombay-400 093.
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1EC 1910-1 1990 + Am. 1 & 2

: ' H : H
i Para H Prescribed iMeasured | Observed H
} : ! | !
H ! H H H
412.8 iProtection against radiation, H iNot Applicablel
: ltinclwding laser sources, and sgainst | H i
H igonic and ultrasonic pressure i H ]
! H H H !
al2.1 ilonizing radiation i i i
H } i : H
112.2.2 itAccelerated electrons H H ;
! . ; ! :
112.3 iUltra~-violet radiation H H :
} : : i ;
112.4 iMicrowave radiation H ! !
H : H H | }
112.5 18onic and ultrasonic pressure ! ! H
: ; i H H
112.5.1 {Sound pressure level H ! :
i H H H }
112.5.2 iUltrasonic pressure i H H
i ! H | i
112.6 iLaser sources H } H
: ! i i i

{
i
1
o4
i
1
i
i
i
i
i
i
i
{
i
i
i
{
H
i
i
i
{
i
i
i
1
i
|
i
i
i
i
i
i
i

Comments

kiectronics Regionai Test Laboratory (West), Bombay-400 (093.
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Para Prescribed Me asured bserved

15.49 Protection against liberated gases. Not Applicable
explosion and implosion

13.1 Poisonous and injurious gases

13.2 Explosion and implosion
Check by 13.2.1 to 13.2.2
Components

13.3 Implosion of high-vacuum devices

Cathode ray tube of 168 mm dimension
comply IEC-6% Standard reguirement.

S M ww wa e we ww e e wm e mes e M M e e e dem W ww W mm we e e e e
.
=
- vy W e e e W e e e N ma e e W e W ma W e B WA W i W e
- W e W e W e W e W we W e W e WM e e m W e WA e MM e e e
- e W P s R e R e W mm Y we M e MR me m ma Ww ww e -
- S ww WM we W mm W e S e S e P ke e e W ma M e mEe e e e e e
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114,48 iComponents H iNot Applicable]
H ! ! H }
?14.1 ;General ; ! H
! i H } i
?14.2 ;Motars : H i
! ' ! ! !
.;14;2.1 ;Motur temperature ; ] 5
;14:2.2 ;Series excitation motors ; } ;
;14r3 ;Dver temperature protection devices ; ; ;
! i i H H
;14é4 ;Fuse holders i ; H
v ! ! ! !
; ;Test with Jjointed test finger ; ; :
;14{5 ;Mains voltage selecting devices ; ; ;
;14.6 ';High integrity components ; ; 3
;14.7 ;Maing transformers ; ; ;
o | z 1
114.7.1 iShort-circuit testes H : H
: ;Shorting of secondary windl &éne ; ; ;
H tat a time H i :
) : ¢ ) )
;14.7.2 ;Overlaad tests ; 1 ;
H v H H H
H ;Dverloading of individual winding } H !
i twith normal load on other windings. ! ! :
; ;After 14.7.1 & 14.7.2 check complains ; ; ;
H iby 4.4.4 , H H :
;14.8 ;Over pressure safety devices ; ; ;
H H H H H
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iCurrent measuring circuits intended to
ibe connected to current transformer

{Current measuring circuits
iprotected adequately.
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Ammeters are single range only.
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Equipment Calibration Details

Sr.No. Name

1.

4 1/2 Digit DMM

Digital Power Meter
{ YOROGAWA )
Digital Force Gauge

Withstanding Voltage
Tester (Kikusui)

Hybrid Recorder
(Yokogawa)

Humidity Chamber
{(Weiss—-tek)

Model

73T

PJ
of
£
£

DRCSEEN

TOSB758

381

14 CCT 1998

Code

SAF 7868
86F /464
SAF /8446

SAF /324

BAF /78484

ENV /@5

Annexures

A~ 1

Cal. Validit

Aug, 99

Nov., 9

Dec, 98

Aug, 99

Feb., 9

Apr.,

8

9

99

Liectronics Kegional Test Laboratory {West). Bombav-400 093



OUR ACCREDITATION STATUS

ERTL (West) set up under the STQC Directorate, Dept. of Electronic, Govt. of India has been accreditated
under number of national / international systems. ' '

ERTL test reports have a wide acceptance in Govt. Departments, Private and Public Sector units in
India.

Besides, ERTL also have following accreditations.

SYSTEM AREA STATUS

IECQ, Geneva Component Testing Accreditated as ITL
(International Electrotechnical * Resistors (Fixed) (Independent Test
Commission System for * Capacitors (Fixed) Laboratory)

Component Qualification

Approval)

NABL (C), India Calibration Accreditated as Echelon I
[National Accreditation Board for | * Electronic Measurements level Calibration Laboratory

Test & Calibration Laboratories * Electrical Measurements
(Calibration System)]

NABL (T), India Components & Equipments Recommended for
Accreditation

[National Accreditation Board for
Test & Calibration Laboratories
(Testing System)]

UL, U.S.A. Safety Testing of Facilities Approved
(Underwriters Laboratory) * Information Technology Products

* Audio Video Products.

* Picture Tubes

* H. V. Products
UL, LLS. Follow-up Services International

Inspection in Electrical Product (s) Inspection Centre - 512

IECEE - CB Scheme * Information Technology Products Approved as a CB test
Laboratory
* Mains Operated Electronic
Consumer Products
* Safety critical components such as
Switches
Cables
Fuses
Capacitors




