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1. Type Test Certificate

A Certificate contains a record of a series of type tests carried out strictly in accordance with IEC, and/or
regional standard and national standard that are identical to IEC standard. The equipment tested has
fulfilled the requirements of this standard and the relevant ratings assigned by the manufacturer are
endorsed by KERI. The Certificate is applicable only to the equipment tested. KERI is responsible for the
validity and the contents of the Certificate. The responsibility for conformity of any apparatus having the
same designation as the one tested rests with the manufacturer. The certificate contains the essential
drawings and a description of the equipment tested. Detailed rules are given in KERI's Type Test
Certification Procedure.

2. Test Report

2.1 Type Test Report

A Type Test Report contains a record of a series of type tests carried out strictly in accordance with a
standard recognized by KERI. The equipment tested has fulfilled the requirements of this standard and the
relevant ratings assigned by the manufacturer are endorsed by KERI. The Type Test Report is applicable
only to the equipment tested. KERI is responsible for the validity and the contents of the Type Test
Report. The responsibility for conformity of any apparatus having the same designation as the one tested
rests with the manufacturer. The Type Test Report contains the essential drawings and a description of
the equipment tested. Detailed rules are given in KERI'S Test Procedure.

2.2 Performance Test Report

A Performance Test Report contains a record of one or more tests which have been carried out
according to the applicant's instructions. These tests are not necessarily in accordance with a recognized
standard. The test results do not verify ratings of the test object. Detailed rules are given in KERI's Test
Procedure.

KERI issues three types of Performance Test: Report.

2.2.1 The tests have been carried out strictly in accordance with a recognized standard. The apparatus
has complied with the relevant requirements.

This sentence will appear on the front page of Performance Test Report if the tests have been performed
in accordance with a recognized standard, but the series of tests does not completely fulfil the
requirements for a Certificate of Compliance (for example, if the number of test series is not a complete
series of type tests). The Report contains verified drawings and a description of the equipment tested. The
condition of the test object after the tests is assessed and recorded in the Report.

2.2.2 The tests have been carried out in accordance with the applicant’s instructions. Test procedure and
test parameters were based on a recognized standard.
This sentence will appear on the front page of Performance Test Report if the number of test duties, the
test procedure and the test parameters are based on a recognized standard and related the ratings
assigned by the manufacturer. Verification of the drawings (if submitted) and assessment of the condition
after the tests is only done on the applicant’s request.

2.2.3 The tests have been carried out according to the applicant's instructions.
This sentence will appear on the front page of Performance Test Report if the test shots, test procedure
and/or test parameters are not in accordance with a recognized standard.
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CLASSIFICATION Performance Test
APPARATUS Surge protective device
DESIGNATION LM-34-40-90M

AC (380 7415) VL-N 275 V L-L 465 V 2.0 kV 65 kA

RECEIPT No. TRD10S02884 (December 29, 2010 )

APPLICANT Ground Co., Ltd.
#209, Suntech City 2 307-2 Sangdaewon-dong Joongwon—gu Seongnam-si

Kyeonggi—do Korea
MANUFACTURER Ground Co., Ltd.

#209, Suntech City 2 307-2 Sangdaewon—dong Joongwon—gu Seongnam-si
Kyeonggi—do Korea
DATE OF TESTS January 26, 2011 ~ February 21, 2011

DATE OF ISSUE March 02, 2011

The tests have been carried out in accordance with the applicant's instructions.
This Test Report has been issued by KERI.

The test results are shown in the records of tests with the performance of the apparatus tested and the
observations made during the tests. The oscillograms are attached hereto.

The Test Report applies only to the apparatus tested. The responsibility for conformity of any apparatus having
the same designations with that tested rests with the Manufacturer.

Only integral reproduction of this Report are permitted without written permission from KERI. Electronic copies
in PDF-format or scanned version of this Report may be available and have the status "for information only".
The sealed and bounded version of the Report is only the valid version.

This report shall not be used for any purpose such as exaggerated advertisement, misuse, and/or legal
proceedings, unless for the granted purpose.

TOTAL No. OF PAGES(20) :  records (8), photographs (2), circuit diagrams (0),
drawings & descriptions (0), attachments(0), oscillograms (10)

Prepared by

Kim, Young-Sung
o) e Aaee
Jung, Jin-Sam

Park, Sung-Kyun

Verified by
(Technical manager)

Approved by

Power Apparatus Testing & Evaluation Division

KOREA ELECTROTECHNOLOGY RESEARCH INSTITUTE

I<\K R I Sa 1-dong 1271-19, Sangnok-gu, Ansan-si, Gyeonggi—do, Korea, 426-170
Tel : +82-31-8040-4114, Fax : +82-31-8040-4499, www.keri.re.kr
KERI Laboratories are accredited by KOLAS (Korea Laboratory Accreditation Scheme)
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Surge protective device

Manufacturer Ground Co., Ltd
Designation LM-34-40-90M

Ratings of the test object assigned by manufacturer and proved by tests : N.A.

Ratings of the test object assigned by manufacturer

Rated voltage AC (380~415) V
Maximum continuous operating voltage Ue LA e o

L-L 465 V
Voltage protection level 2.0 kV
Max discharge current Imax 65 KA
Nominal discharge current In 20 kA
Frequency (50~60) Hz

o

=M71172 Korea Electrotechnology Research Institute




20117500328 3/20

List of tests Claus Date Sheet No.
1 Measurement of residual voltage test Applicant’s instructions 2011.01.26 4/20
2 Measurement of the front of wave

Applicant’s instructions 2011.01.26 5/20
sparkover voltage test

3 Operating duty test Applicant’s instructions 2011.01.26 6/20
4 TOV test by low voltage system faults Applicant’s instructions 2011.01.26 7/20
5 TOV test by high voltage system faults Applicant’s instructions 2011.02.08 7/20

o n . L . 2011.02.15

6 Short—circuit withstand capability Applicant’s instructions —2011.02.21 8/20
7 Description of tests - - 8/20
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1 Measurement of residual voltage test

1.1 Line—Neutral, Line-Ground

Result
Test method and requirement Applied point Polarity kV
#1
Positive 1.50
o Test specification Line-Neutral
— Short=circuit current of the generator : Negative 1.59
(8x20) #s, 20 KA
- Polarity of impulses : positive and Positive _
) Hegative Line-Ground
o Requirement )
- No damage shall be observed Negative -
o Measurement
- Measuring the residual voltages on Positive -
protected line terminals Line-Line
Negative -
# See Osc. SGO1
1.2 Neutral-Ground
Result
kV
Test method and requirement Applied point Polarity #1
011, 021, 051, 1.0Z,
o Test specification
— Short=circuit current of the generator : Positive 0.95 0.86 0.86 0.99
(8x20) us, 20 kA
- Polarity of impulses : positive and
negative Neutral
o Requirement -Ground
- No damage shall be observed
o0 Measurement
- Measuring the residual voltages on Negative 0.97 0.93 0.95 1.06
protected line terminals

% See Osc. SG02~SG03
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2 Measurement of the front of wave sparkowver voltage test

Result
Test method and requirement Applied point Polarity kV
#1
Positive N.A.
Line-Neutral
Negative N.A.
Positive -
o Test specification
- Open-circuit voltage of the generator : Line-G .
(1.2x50) #s, 6 kV e=roUn
- Short-circuit current of the generator :
(8x20) #s 3 kA Negative =
- Effective output impedance of the
generator Z; : 2 Q
- Polarity of impulses : positive and 0.99
negative 1.04
- EUT : energized Positive 099
0.99
0 Measurgment Neutral-Ground 1.04
- Measuring the sparkover voltages on 1.10
protected line terminals 1.15
Negative 1.10
1.13
1.06
positive -
Line-Line
Negative =

¥ See Osc. SG04

o
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3 Operating duty test
3.1 Preconditioning test

Test method and requirement

Applied point

Result
#2

o Test specification

- Short-circuit current of the generator :
20 KA, (8x20) us

Impulses are to be applied 1 min apart.
Each impulse is applied at 30 ° around
the clock starting at 0°
- 15 impulses are applied in groups of
five impulses
- Interval between the groups 30 min

60 s Surge current
e

o~

/@

— e

30 min — EUT : Uc is applied

Line-Neutral

No damage observed

Line-Ground

Neutral-Ground

No damage observed

o Requirement Line-Line -
- No damage shall be observed
3.2 Operating duty test
) . . . Result
Test method and requirement Applied point Polarity 40
No damage observed
L Line-Neutral Positive Claus 7.6.6 of pass criteria is
o Test specification fulfilled
- Short-circuit current of the generator Imax :
65 kA, (8x20) us , .
~ Applied 0.1hnax, 0.2lmax, 0.5lmax, 0.75lmax and Line-Ground Positive -
1.0lmax
No damage observed
o Reguirement Neutral-Ground Positive Claus 7.6.6 of pass criteria is
- No damage shall be observed fulfilled
- Claus 7.6.6 of IEC 61643-1 pass criteria
should be fulfilled ) ) N
Line-Line Positive -

% See Osc. SG05

o
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4 TOV test by low voltage system faults
Test method and requirement Applied point Rj;u“
o Test specification
— Maximum continuous operating voltage of the power system )
(Ucs) : 264 V withstood

- Temporary overvoltage test value(Ur) : Ucsx1.55(L-PE)
Ucsx1.32(L-N)

o Requirement

Line = Ground

Claus 7.7.6.2 of pass
criteria is fulfilled

- failure mode : There shall be clear evidence of effective
and permanent disconnection by the device.

- withstand mode :
After test, thermal stability and the performance shell be

fulfilled and claus 7.7.62 of IEC 61643-1 pass criterial
should be fulfilled

Line — Nuatral

withstood
Claus 7.7.6.2 of pass
criteria is fulfilled

5

TOV test by high voltage system faults

Test method and requirement

Applied point

Result
#4

o Test specification
= Maximum continuous operating voltage of the power system
(Ucs)
- Temporary overvoltage test value(Uy) : Ucs+1 200 V(L-PE),
1 200 V(N-PE)

o Requirement
- failure mode : There shall be clear evidence of effective
and permanent disconnection by the device.

— withstand mode :

Line - Ground

withstood
Claus 7.7.4.2 of pass
criteria is fulfilled

Line — Neutral

withstood
Claus 7.7.4.2 of pass
criteria is fulfilled

Neutral-Ground

withstood
Claus 7.7.4.2 of pass
criteria is fulfilled

After test, thermal stability and the performance shell be
fulfilled and claus 7.7.4.2 of IEC 61643-1 pass criteria should
be fulfilled

Line - Line

withstood
Claus 7.7.4.2 of pass
criteria is fulfilled

2T 7| of gl

g
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6 Short—circuit withstand capability
6.1 Test of the declared short-circuit withstand capability

Test results
Test conditions

Test requirements

#5 #6

Neither the muslin paper nor the cheese cloth shall catch
ol e Claus 7.7.3 of |Claus 7.7.3 of
Test current : 10 000 A — - il e S

. The power short-circuit current shall be interrupted by one |pass criteria is |pass criteria is

power factor : . ) . : i
045 ~ 05 of the disconnectors (internal or external) required by the |fulfilled fulfilled
’ ’ manufacturer. Claus 7.7.3 of IEC 61643-1 pass criteria

should be fulfilled.

% See Osc. SG06~SG08

6.2 Test at low short—circuit current

Test results
Test conditions

Test requirements

#7
Neither the muslin paper nor the cheese cloth shall catch
Uec : 465 V fire
Tiast: e ) il 200 2 The power short-circuit current shall be interrupted by one C'?“S 7.2.3, uf {pegs (Eiigna 18
power factor : . ) . fulfilled
09 ~ 095 of the disconnectors (internal or external) required by the

manufacturer. Claus 7.7.3 of IEC 61643-1 pass criteria
should be fulfilled.

¥ See Osc. SG09~SG10

7 Description of tests

7.1 This test report is carried out in accordance with the applicant’'s instructions for the specimen submitted by test
applicant.

7.2 Test item 6.1 and 6.2 is performed with MCCB (3P 440 V 125 A 38 kA) which is submitted by applicant.

7.3 Line-Line and Line-Ground of test item 1, 2 and 3 are not carried out by applicant’s instructions.
7.4 The reference standard is IEC 61643-1:2005 End.

o
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Photographs :

Photo. SGO1 : Appearance of EUT(equipment under the test)

Photo. SG02 : Measurement of residual voltage test and operating duty test
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Photographs :

Photo. SGO3 : Measurement of the front of wave sparkover voltage test
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Oscillograms :
Measurement of residual voltage test
voltage graph
{
ﬁ::um P1 r;)a;éfkjv) P2: ml]nz(;:,) PImax(C3) P4min(C3) PS: PB:- - - :ﬂ:::llre P1 ma‘):(FZE P2 mm(Fk:/) P3:max(C3) P4:min(C3) PS--- PB---
Waiting for Trigger ~ LeCroy
Positive Negative
Line-Neutral
current graph
Tek 5 = ] =272 Tek 35 i ] =272
T = N : < - i v
: : Chi &{cH g :
/\ ok 1.64 V L SR /
£ S Ch1 &} \ + t i Chl &z
/ ~320mv \./ 1.64 ¥
‘!I 5 b 8l
D -
& Soomy Mio.ops A Tl 7 350mv [ch T M10.00s A Chi N S4g0my
i110.40 % #§20.00 %
Positive Negative
Line-Neutral
12 000 : 1
Osc. SGOT1

o
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Oscillograms :

Measurement of residual voltage test

0.1In
Neutral-Ground

T T
Measure P1max(F1) PZmin(F1) PImax(C3) Pamin(C3) PEmS(F1) PB:- Measure P1:max(F1) P2min(F1) PImax(C3) PemIn(C3) P5ms(F1) P - -
value 950V -4p4v 210K 268V value 46av 872V 3V 207k
status. v v status v v v
aiting for Trigger

\

~

Waiting for Trigger

Positive
0.2In

Neutral-Ground

Osc. SGO02

T T
Measure P1max(F1) PZmin(F1) PImax(C3) P4min(C3) PEmS(F1) P6---  Measure P1:max(F1) PZmin(F1) PImax(C3) P4mMIn(C3) PEIMS(F1) P
value 862V 442V 404Ky 997V value 4a2v 328V 528V 420KV
v v v v status v v v

status

Negative

212 Korea Electrotechnology Research Institute
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Oscillograms :

Measurement of residual voltage test

\ w

\'-wa-/

T~

Measure
value
status

0.5In
Neutral-Ground

P max(F1) P2min(F1) PIMax(C2) PADHEK(C2) Ps- - Po---  Measure PrmaxF1)

a9V 199V value 199V

v v status v
NS Trioger

1.0In
Neutral-Ground

Osc. SGO03

= i

Measure P1.max(F1) PZmInE1) PIMax(C3) PamInC3) PSIMS(FT) PE---  Measure P1maxF1) P2min(F1) PImax(C3) PaminC3) Psms(F1) Ph--
value 862V 486V 1051 kv 275K value 1482 -950v 220k 1033k

status v v v v status v v v

LeCroy SR o Trigoer LeCroy 2812011 24313 PM

PZmin(F1)
106K

PImMax(C2) P4 pkIK(C ) Ps- .- P

W o Trigoer

Negative

o
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Oscillograms :

Measurement of the front of wave sparkover voltage test

T T
Measure P1:max(F1) PZmIn(F1) PIMax(C3) Pamin(C3) 5o P6---  Measure P1imax(F1) PZmIn(F1) PImax(C3) P4mIn(C3) o [
value 104KV 7V 318KV 928 % value 199V ERLY -285V 318KV
status. v v v v v v

Waiting for Trigger Waiting for Trigger

Positive Negative
Neutral-Ground(N-G)

Osc. SG04

=87\ 72 Korea Electrotechnology Research Institute

o




2011TS00328  15/20

Oscillograms :

Operating duty test

Tek =5 — ] =272 Tek &% | — 1 E2l7y?
u | v T
Ch1 zjcH Cht s
360my 112w
Chl &|= Chl &4
i —-60.0my ~90.0mv
4 ks
L
Muo.o;ié A} Chi 7 320mv @i S0omv M10.0ps A Chi 5 320mV
i#/20.00 % | i20.00 %
0.1In 0.2In
Tek 2% e ] =272 Tek 5 — | =72
U : T

Y TUMTe.ops A ThT 7 g00my Ch 1T MT0.0us A Tl 4 soomv
11/20.00 % 54 §1120.00 %
0.5In 0.75In
Tek =% ; i - Ez|7?
u i ‘
Chl &z
5.10V
Chi #a
1. eV
L S
Ch IER] CMT0.0us A Chi 7 soomv
§#20.00 %
1.0In
12 000 :
Osc. SGO05
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Oscillograms :

Vpi

;a' A\ /\ /“\ /\
VAVAVAVEY

| ANANANAWAWNININIP

PV

VVV VY ’
WaWs
o \/ ,\ A L

j" \ \ f[\" N f\ . . L

| VRVAVAVEVES ;
. /\ el O

VAVAVA

ALALL S AAAA

. -B0ms 320ms

Osc. SGO6 : Test of the declared short-circuit withstand capability calibrantion
V 14836 V |:10 090 A Power factor : 0.47

o
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Oscillograms :

/\ AALAAAAAAAAAAAAAAL
VAVAVAVAVAVAVAVEVAVAVAVAVEAVAVAVAVAY

/L AW & /\ Ol O 0 B 0 B 4 ,.f“.\,., '
VAR ARV VR VAR VIR VY R \/ \/ V, \’ \/ \/ '\.J \/\\w

ALAALAAAALAAALAALLAL

VEVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

Osc. SGO7 : Test of the declared short-circuit withstand capability (SCPD : MCCB) #5

o
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Oscillograms
- AWA P\ AWARAWAW W AWAW L WAWAWA AWAWAWAWAW
VAVAVAVAVEAVAVAVAVAVAVAVAVAVAVAVAVAVAV
. AALAAAAAAAALAAALALALALL
J \/ \J/ \\/ \JI \\/ \/ \/ \/ \/ \/ \1 \ J \/[ \/ / \/ \
m ADNNDNNANNNANANNNNNNANNNNNN
- VvV \/\/\}V\/\/\/\/’/b\/\/\/J\/\/\/\/
Osc. SGO8 : Test of the declared short—circuit withstand capability (SCPD : MCCB) #6

o
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Oscillograms :

 a
K

vei

AN NN NN
AVAVAVAVA

Vab \ANNNDANANNNNANNNNNDNDNDNNNN Wi
\/ VAVAVAVAVAVAVAVAVEAVEVAVEVAVAVEAVAVAVAVAVRVAY \J

. oo

A AN A AN AN NN NN AWA f’\ \ /\
,\\j \YIRY, \\/ ’\// \// \/ \// \\/ \/ \\/ \/ \//\\// \// \\/ \\/ \J \/ \ /\f/

AAAAAR

e LAANANANAADNAANDNANN NN DAL LA N
v \/ V \J \VAVAAVAL VA VA VA VA VA VA VAVAVAVAVAVAVAVAVAY \/j

T 3 : = T ams

Osc. SGO9 : Test at low short-circuit current calibrantion
V 14833V |: 1233 A Power factor : 0.93
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Oscillograms :

A R i R A RO TR AR AR
T i e S e A R e R e R R AR AR

il 1;'“! I.iil ‘U“'E'I

2 EEs

Osc. SG10 : Test at low short-circuit current (SCPD : MCCB) #7
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