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ADDITIONAL TEET REPORY

-+ Condition of the sample on receipt . :

© Desgnaton

CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

: DCCD- 13826 Dated : 25.03.2014

. M/s KEC International Ltd.,{ Cables Division),

Survey No. 803-805, Village Godampura( Samlaya),
Taluka Savli, District Vadodara-391520, Gujarat, India.

(Cable)
Mis KEC international Ltd. ,( Cables Division),
“Survey No. 803-805, Village Godampura{ Samiaya),

. Taluka Savli, District Vadodara-381520, Gujarat, Indla.

1 (‘Accessories)
“ - "Raychem RPG ( P) Ltd,,
..+ - Near Halol, GIDC,Village Kanjari, Taluka Halol,
w0 District Panchmahal, 389350, Gujarat, India..

1 X.1000 mm? 76/1 32(Um 145) kv XLPE Cable With Qil filled

‘outdoor termination, Plug in type Dry Switchgear

o {GIS) termination and shield Break joint.

New.

' 7145 KV Cable System
- {2XAY XLPE Power Cable, OHVT-145C, PHVS-145,

EHVS-145 accesso_ries)

. .1 Cable
© ... ‘Conductor Material .: Copper Compacted, Circular

No. of cores : One
' Size : 1000 mm?
Insulation : XLPE
. Metallic Sheath : Corrugated Aluminium
Outer sheath : PVC- ST2

7 Voltage Rating : 76/132 kV
- 'Nom.. Capacitance: 0.237 uF/km

.. Embossing : KEC INT. LTD RPG CABLES 76/132 KV
*ELECTRIC CABLE 11X 1000 Sg.mm XLPE 2013

; 'Accessories
“-Qutdoor Terminations: Two

- Type: Outdoor Oil Filled with composite insulator - OHVT-145C

. No. of Plug in Type Dry (GIS)
U Type: PHVS =145
= No. ‘of  Joint- One

" Serial Number. = .

© . Number of Samples tested.
- Date(s) of Test(s). . .. "'
- CPRI Sample Code nafs)

C (Thinmurthy)
. TESTENGINEER

Switchgear Termination- Two

Type::Shield Break with Heat shrink wraparound protection
_ EHVS-145
N

Lhn U One Complete Cable System with above components
CEU6.12.2013 TO 24.03.2014
. DCCNCAB1350201

(smé)

Joint Director
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- _:CEN_T_R_A:_L POWER RESEARCH INSTITUTE

: ;' Part;culars of test conducted
- Testimaccordancewith - . - ..

oo Standard lSpec;fcatlon ;; S RSN T
- Sampling-plani-io

0 Name of the wltnessmg persons -
"":‘_Cusmmer 5 representah

S :_‘Test subcontracted wuth address
K _;-‘ofthe !aboratory ‘
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ADDITIONAL TEST REPORT

"TEST REPORT

“: Nil

Oﬂiéf’thénbﬁéfd:ﬁéf‘s 'répré'sentaflvés SR

Dated : 25.03.2014

~: Type Test on Cable System

. :As'per |EC 60840-2011
: Not Applicabe

+Nil

L M B.B. Kutal of KEC Interntional Ltd.,
M Eency. Anthony, Mr.Mohammed Siddiqui

& M. Padmanabhan of M/s Raychem RPG (P) Ltd..
:_.None

: Nt -

. Documents constltutlng thls report (in words)

LU NUMber of sheets 0
“Number of osculogram!s
- :Number of graphs
“1 7 Numberof photos:
7 “Number of test circuit d:agrams
CE ;-:Number of drawmgs

A (Thlrumunh )
i TEST ENGINEE

- .::Twenty Elght( SIX pages)
LVNGE
0 :One

SN
. tFour -

LU EHVIAISH

' 2.1EYT900028-001
3. IEYT900028-002
 4.IEYT900028-003

: -'(S.Ganga)
Joint Director
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ADDITIONAL TEST REPORT

TEST REPORT

e ;fT:e__st Requt N'ujri@b'efi:bcc_n:-éss'zs | o Dated : Zﬁgg‘}y
. LTESTSON CONDUCTOR

PR, ¥ Conductor: Resistance Test o o _

/" 'a) Specified Maximum - i 0.01760 /Kmat20°

- b)Observedvalue . - o 0.01?_499/Kmat20°0

2 Conductor Examinatlon Test o
: a) Speclt' ed Number of strands 53( Manlmum)

-::a) Specﬂ' ed Mimmum
- b)Y Observed Minimum 17.102: mm _ _
-1 g Mariation of thickness ((t max ')lt )
1. d). Specified Variation of thickness ((t rmax: = m.,,)lt mm‘) 015(max)
Lo ‘;-e) Observed Vanatfon ofthtckness ((t max -t mm)lt max) 0063

V162rn'm

e ‘Z?A) Before Ageing ' e SN SR
. a) Specified Tensile Strength (Mm) 12 5 Nlm_mz_
- b)‘Specified Elongation at Break (Mln) :_ 200% -
- -6) Obgerved Tensile Strength: = © _: -1 20.97:Nfmm?
S -;d) Observed Elongahon at break 11539.5%

SH B) Ageing

. a) Sample .
§b')' Teh‘ip'efa't'
ic) Duratlon

:19'0' N/mm?.
{175 %

SHE 'a) Speclf ed percentage vanatmns (Max) i 25 % L
S *b) Obsen.red percentage variations: SRR
L Tensile strength . -.-9 42 % SR

' ;Elongat:on at break 4 08 % o

r §_E) After Completed Cable Ageing
- i) ‘Ageing conditions::

U a) Sample 1200 mrri OfCompleted cab!e .

©'b) Duration, . = :168hours ~
- c) Temperature : 1002 2°C

e I : o {Thirumurthy)
e B R PR e R R PR - TEST ENGINEER
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BT S LR TEST REPORT CPRI
T Test Re'pbrt:Numbe_r T DCCD-13826 Dated ; 25.03.2014
Z' T . S TEST RESULTS
ENORE ()] Observed ValueS' R '
.+ 'a) Observed. Tensile Strength _ :19.98 N/mm?
)Elongahon atbreak = oo . :522.20 %

o -:iu) Vaﬂatlons Observed from Before Agelng Samples:

o “a) Specified percentage variations (Max) t25 % e
i.b) Observed percentage variations:

Tensile'strength. - - o —4?3%
Elongation. at break S D321 %
e 3. ShrmkageTest R .
sigy Sample length oL :: Che T 200 mm _ . :
P _'b)'Tes'tt'em'peratUre ot i q130£3°C '
- ¢y Purationoftest :6 hours
Coondy Specmed shnnkage aliowed (Max) 1 45%
o e) Observed__s_hrlnkage CRURIEE k 261‘% '
4 HotSetTest I N S N
. a) Tes_t.tempe_r_atu.re_.‘:. oo 0 20038°%¢C
“bYload applied: TR :- i 'Z Z:' LT 20 Niem®
-c} Time under:foad. . ' - 18 minutes
:d) Specified Hetsetelongatlon at 200 C(Max) . S 175.0%
i1 e) Specified Permanent set elongat:on ~after coelmg (Max) 15.0 %

“fy Observed Hot set elongation at 200 ¢ C‘ _ L0 %
-‘f;_;-‘g) Observed permanent set elongataon 1 060%
TR i TEST ON sewconnucnne LAYERS

B} 5 ‘Dimensions:: -

B s SENG. Sample B iObserved \/a!ues(mm)' Specified Values {(mm)

A L oI Average | Minimum Average Minimum
N LR Conductor Screen 47 | 1033 | e 0.80
ﬁ=§.3 2 lnsu[atlon screen L '1' 1'92 : 1048 - 0.80

000 ol -metre (Max)
;::; 500 Q«metre (Max)

c) Observed vaiues

s [SiNo] Sample N Res:stwlty in Q-metre
"*'*-"---*Unaged | Aged
it ‘21.. i ConductorScreen 107 O YT .
‘;1:‘2-":'5'E 68 [ 148 S
(-Thirumurtéy)
TEST ENGINEER
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- ADDITIONAL TEST REPGRT

L S TEST REPORT

e Test Report Number DC_CD_-‘!_SB_ZG_ : ’ Dated : 25.03.2014
e oo .. o TESTRESULTS.
= ff [V TESTS ou SHEATH (PVC $T2)

P 1. Dimension of PVC outersheath (Non-metallic)

= f-fa) Specified Mifimum- A - 2.96 mm
b) Observed Mmlmum L 423 mm.

- 2:Tensile Strength & Elongat!on at Break
P -‘A Before Ageing R
- a) Specified Tensne Strength (Mm) ! 128 Nlmm
b) Spec:ifed Eiongatlon at Break (Mm) S TVB0.0%
SR ;:2031 N/mm?®
1256, 0 % .

g a)  Specified Tensile: Strength (Mtn) e :_12.:5'Nlmm2 »

~:b) Specified Elongatlon at Break:(Min} - 1800 %
-¢) Observed Tensile Strength = . : 119,33 N/mm

' d) Obsewed‘ﬁlongatlon at Break S ':‘236 9%

' '7‘5,D Varlations:observed from before age!ng samples
S - ‘a) Specified percentage variations (Max) % 25 %
SRR it b) Obser\fed 5percentage variatlons : Sl

‘@) Sample 1200 mm'ofCompieted cable S
by Diration i1es hours
c) Temperatu re -:100+2°C.

) Specified Tensile: Strength. (Min) . 128 Nimm?
b) Specified Elongation at Break(Mm) FUE 800 ,
¢y Observed Tensile Strength i b 87U NmmT

i d) Observed Elongatton at,B_re,ak ST 2504 1%

(Thirumurthy) *
TEST ENGINEER
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Sooo.ooo.. = ADDITIONAL TEST REPORT

TEST REPORT

: RENE Dated : 25.03.2014
S S . - TESTRESULTS
L G Varlatrons observed from before ageing samp!es.
Lllay Speclf ied. percentage 'variations (Max)'+ 26 %
b) Obsewed percentage varlatlons S o
i “Tensile strength =~ . 1 -2,95° % :
Elongatlon at’ break 12 19 %

o jj3 Pressure Test at High Temperature'

L) Test terrsperatUre 903:2
'b) :Duration = .. thours ;L
“5Deptho i n_tfatlonﬁ('speciﬁed)i; S 50.% (Max)
d)”Depth of indentation (Observed) 22 02 %

L ‘:_‘;4 Loss of Mass Test::
' a) Sample

: - _f BEESEREEC IR Dumb-beil speclmens
: b)‘:'l'empe'rature' Ll 0042°C
ey Diration: L : 5"5 168 hours - .

. dy Specified Ioss of mass: (Max) D15 mg/cm

©.1 ey QObserved: loss' of mass N .j ) ; “ 068 mglcm

5. HeatShockTest: ©
@) Temperatu
~b): Duration

g REQUIREMENT No Cracks or any other abnormallt{es shall be observed after test.
d) RESULT,_, No Cracks ‘or any other abnormalities were observed after test,

‘6 Etongatlon Test:at Temperature. g : f‘.:' B

7 Impact ‘08 at Low emperature _
SRS a) Test Temperature :-15£2° C S
e b) Mass ofthe Hammer 4500 gms I

s ‘1 Test for Thlckness of corrugated Alummlum sheath
gy iSpecified Minimum thickness - o180 m,
1 :b) ‘Observed Mlmmum thickness .~ :'1.94 mm

T U PR (Thirumurthy) *
I O B S D DO TEST ENGINEER
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_ :_:::: _ ;”: :. | ADDITIONAL TEST REPORT

TEST REPORT

Dated : 25.03.2014

3'=5'a)Be ai NIRRT R
- An ght.metre. Iength of completed cable was sub;ected for bendmg test under the following parameters,
S i )‘Dsameter of conductor :38.37-mm '
- :98.80 mm
+ 3500 ‘mm.
Three '

|) Length ofcable RN

:'6 metres
iy No, ofheatang cycles R gt | R
iil} Duration of heating .- 1. .. 1 7 :8hours.
v) ‘Temperature of the Conducter RN
“i=during-heating: cyc[e : L '; 2 95-100° C'
Sy iDuration: ofcooltng ;".1‘5 16 hours S
Coviy Result oo " rNotraces of water were observed at

_ the ends of the sample durlng the test and after the test.

; vn__ ELECTR[CAL TYPE 'res1' 'ON'CABLE SYSTEM

W re c : ned out in the order of sequence
'Be'ndmg‘ Test:

""" S Diamete i

(i)Y Diameter of Cable .

-({lii) Diameter of test: cy!mder 3500 mm:. B

;(w) Number_of:bendmg:cycles Three: : g :;_' zr_; SRR

o § Aﬁer Bendmg testthe. Cable was' prowded wnth two ol filled terrn[natlons Plug in type Dry ( GIS}
[RREHER " Switchgear termination, and ashield break jomt Then the foifowmg tests were carried outin the
T order of sequence. ' N SN SR TS D

S R SR (Thirumurthéfl

TEST ENGINEER

CURIALENOSTIC, CABLLS & CAPACTTORS DIVISION Sheet 7of 13
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. ‘DDITIONALTEST REpoyy

T TESTREPORT .
- TestReport _Nl_l.n'_lh.el_'_ :DCcD-13826 Dated : 25.03.2014
E ' - R RCEE e TEST RESULTS ‘

e

EE N 2. Partlat Dlscharge Test S
i -a) Length of the sampie ﬁ - j'f i S 24 m'etres '
REES o . 5pC :
ol Cable with two oi filled outdoor terminations, two
- Shield: breakjomt
f :i;ngh voltage applied to conductor

1133 kVac

: 414 kV.ac
:5 pC
vLessthan 5 pC.

B 3 Tan Delta Measurement ( on separate Cable sample)

oy Temperature durmg Measurement S 1 95t0100°C
- (i Test Voltage S { | 176 kVac
. {iliy Specified tan de!ta at Uo (Max) absolute Ji j- ...+ 0.0010

S ;(N) Observed tan etta at Uc absotute R 0 00078

REE 54 Measurement‘ of Capacltance (On Separate Cable Sample)
E.E_*(I)AmblentTemperature w ;-;' TR T RO :28°%C
sy Test Voltage: s i i Cnonerlon 76 kVace

o) Declared Nominal Capacntance ; SETE R 1 0.237 pF/km
'ﬂ:_(lv} Observed Nomlnal Capamtance : :-11 Lo 0,211 pFlkm

. The fottowmg test condmona were mamta:ned dunng each heatmg cycle voltage test on
- the cable anstalied thh two oil fi I!ed termmatlons two P!ug En type Dry { GIS) Switchgear

24 hours
- 8 hours

na 'ral"coollng penod. ' S ‘!6 hours.
the conductor durmg heat[ng cycle :95t0 100 °C

"20

‘ Number of heatlng ycle voitage test R - )
= il R B \NWHSTOOD

’.T_(i;ﬁRESULT

EEREEE T EE IO S R . (Thirumurthy)

-------- TEST ENGINEER

R L T UBIAGNOS TIC, CABLES & CAPACITORS DIVISION Sheet 8of 13
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- CENTRAL POWER RESEARCH INSTITUTE

ADDITIONAL TEST REP- <+

R L R : TEST REPORT
. Test Report Number DCCD 13826 : Dated : 25.03.2014
L ' TEST RESULTS
S --G Partsal Dlscharge Test at Elevated Temperature
- a)kength of the sample : S . i 124 metres
2. by Sensitivity of the detector : ' o BpC '
e Status of the sample C © 0 Cable with two ol filled outdoor terminations, two

CLTm T e e e T Plug in type Dry ( GIS) Switchgear termination & one
SR I S oo oo Shield break joint

-+ -+-d} Method of connection ..~ : ; - . .. High voltage applied to conductor
P .and metallic sheath grounded

S 3e)'Temperature of COndUQtt:':r'durmg test - 195 t0 100-Deg.C -
L fy Pre stressed voltage for 10 sec (1.75 Uo) $ 133 kV ac
. g)yMeasuring voltage (1.5 Ug): - = ° :114 kV ac
U h) Specified:dis¢harge. magnltude at 1 5 Uo (Max) 5pC .

) Observed Discharge magnitude ' . . less than 5. pC

= T Partial Dlscharge Test at Amblent Temperature

a) tength of the sample . (@ 0 0 - 124 metreo
... b) Sensitivity of the detector - B pl '

e )_Status of the s_am_p!e_ S :;Cab!e with two oil filed outdoor terminations, two
U T I ST -+ -Plug in'type Dry:( GIS) Switchgear termination & one
JREENE S - Shield break joint

CE d) Method of connectlon S0 1 High voltage applied to conductor

. ~and metallic sheath grounded
B e) Temperature of conductor during test 29 Deg c

Lo g) Measurlng voltage (1 SUoy i 114 KVac -
_Liiiih) Specified discharge: magmtude at1 5 Uo (Max): 5 pC
s Observed Dlscharge magnatude Less than 5pC

8 3.“_I_.|ghtnmg !mpu!se Voltage Withstand Test

©) . Atmospheric Pressmé 685 mm 'of Hg S
d): Temparature of Conductor durlng Test!: 95 to 100 Deg Cc

“No. ‘Test Voltage kV {Peak) . - Remarks
—of Posltlve Oscillogram Negative f Osclllogram

Po!arlty Ao NGy Po!arlty |- No, N

851 ¢ Rk R | B5G 11 Withstood

,5:;5'5 850 i R R 2 Withstood

Lnes0 s e8| 13 Withstood

s G0 ool g4 b ies0 {4 Withstood

RN < 1 1 DRI BN ¢ - S IRt < 1 Rk 15 Withstood

Y L ] e T SR R - 110 L Withstood

BB sy e49 17 Withstood

Cg48 o 8 Ces0 18 Withstood

- 850 s Q8 E .- B51 19 Withstood

650 40 648 20 Withstood

-TEST ENGINEER

©OBIAGNOSTIC, CABLES & CAPACITORS DIVISION Sheet 9of 13
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<. '¢)Duration of test -

S~ CENTRAL POWER RESEARCH INSTITUTE

s

JJ‘?Z}ETIONAL T}LST REPOEY

TEST REPORT
R Dated : 26.03.2014

Z Test Report Number DCCD-13826

| TESTRESULTS

pligy zHigh Vo!tage Test after Impulse Withstand Test:
o a) Test connectlon N ngh voltage applied to.conductor

' i 01 and metallic sheath grounded '
L :"1'90 kKVac
o T | minutes
i ;--_:gd)AmblentTemperature 51'; - 26%C- SRR
). Length of the sample 24 metres (Inc!udmg Termmatsons)

J'f) Resuit SR ‘;,thhstood : .

by Test Voltage -

‘ L 5 Test Gonnectlon ol Test Result
‘.Between the:metallic sheath: of the jOll“Et Coo 0 Withstood
: at either end of the joint ‘

; Between the metalhc sheath and the 1o withstood

. =

TEST ENGINEER

Sheet 100f 13
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| _C_EN_TRAL POWER RESEARCH INSTITUTE

e

'::;::f:':“_':f_.' ADD!TIONALTESTREPO‘

R e e TEST REPORT
- Test Report Number : DCCD-13826 : Dated : 25.03.2014

TEST RESULTS
S -b) Impulse Voltage Test hetween Parts
| TestVoltage Te_m_perature of: . .| Ambient Temperature | No.of Impulses
. |kVpeak - |Conductor ' - - 1 0C). - '
SRR SRS Dunng Test("C) - |iDryBulb - | Wet Bulb
N R T | R : ‘ 10 Positive &
B R Amblent o 320 200 10 Negative

i Test: ' Between the metalhc sheath of the jolnt at either end of the joint

: Connectron i Lo LR .

RS P Polanty "~ ShotNumber | -“Oscillogram Number Test Result
R T -Posrtwe S R i £ AT RSN ¥ L. I
IRTENE O R ::‘Z-Te'nth- 1750 - ‘Withstood
s Negatrve s st L TBE o
Tenth 3.' BT e
B j' 1 ; ; : (OSCILLOGRAMS ENCLOSED)

U ¢) Impulse Voltage Test between each part to earth
S Test Voltage: Temperature of I Ambient - Temperature | No.of Impulses
1'%V peak - | Conductor ﬁ e
SRR Durlng Test( C) | DryBulb ' [WetBulb |

R DS N _ | 10 Positive &
' Ambrent 1320 - 200 10 Negative

‘:Between the metalirc sheath and the earthed exterlor of the joint cuter .
: ' : protectlon

L0 Polarity: i Shot NUmber Oscrllogram Number : Test Result
C i Positive: s [ OFirst P 1637 _
SRR T T [RRLTEEETEY RN ;‘ 4643 - - - - Withstood
anb T T R4
:' S R - I
g ; '.;::5_;_5 (OSCILLOGRAMS ENCLOSED)

- two: plug n type Dry(: FGIS) SWItchgear termlnations and one shield break joint after
R f completing electrlcal type tests :

Result No deterroratlon or abnormahtres were obsewed to affect the performance of the cable system

(Thirumurthy)*
TEST ENGINEER
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ADDITIONAL TEST REYORT

TEST REPORT CPRH
Dated : 25.03.2014

TEST RESULTS

1

(Thirumurtiy)
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&DDIT!ONAL TEST REFGET

TEST REPORT
:  Dated : 25.03.2014

(Thirumurtiy)
TEST ENGINEER
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