MPHUNOXEHWE Ne 9

KbM gorosop sa obliecTeeHa noptdka ¢ ped. Ne PPC 15-128 u npeamert [MopMsHa Ha MacnoHanbiHeHa
xabenHa enekrponpoBogHa nuHua 110 KV 3axapHa drabpuka” orT nuHeeH HoxeB paseguHuTen 110 KV Ha MC
LOpuoH” [io nuHeeH Hoxoe paseguuuTen 110 kY B INC bopumedka”, nocraska Ha Matepuanu, obopyaaare
YyacTuyHa peKoHCTPYKUWA Ha pasnpeaenuteniu ypeab 110 kV B aeete nogeraHym’

MpunoxeHne Ne 9 chabpxa MNpunowerHna NeNe 13, 14, 15, 16, 17 1 18 KbM TexXHWUECKOTO NpeAnoXeHve Ha
W3NLNHUTENS.

e,







Mpunoxenne Ne 13 — 3aBoacka feknapalus 3a KOUYECTBO KOMYTALMK HA NOSIOC 40 PEBN3NS NpK
W3KMoYBaHe Ha HOMUHaNHKA ToK Ha K.c 31,5 KA 3a enerasos npexbesay 110 KV cernacHo Tabnvua 10, Touka
18, nopTouka 18.2;

IMpunoxerune Ne 14 - 3aBozcka AeknapaLvs 3a KONUYECTBO KOMYTALIUM Ha NOMIOC A0 PEBU3UA NPU U3KMIoHBaHE
Ha HOMUHaNHUA TOK Ha K.C 20 KA 3a enerasos npexksesad 110 KV cbrnacHo Taénuua 10, Touka 18, noaTouka
18.4;

Mpunoxexve Ne 15 - 3aBoAcka Aeknapauws 3a KOSIMHECTBO MEXaHUUYHY LMKV Ha S3ABVXBALUMA MEXAHK3bM
A0 OCHOBEH PEMOHT 32 BCEKM TUN rpekbeeaudy cbrnacHo Tabnuua 10, Touka 19, nogTouka 19.8.

Hexnapauuarta ot ABb Ab € obla 3a ropHUTe NPUNOXKEHs.







DECLARATION JIEKJIAPAIINS

To Whom it May Concern, J10 BCHYKH 3aUHTEPECOBAHH,

We, ABB AB, as reputable manufacturer of IHue, ABB AB, pemomupan mnpoussoguren H

High Voltage Circuit Breakers having our npexsceauu 3a BUCOKO HATIPEKEHME, MMALIH 38B0J C
factory at SE-771 80 Ludvika, Sweden and appec SE-771 80 rp. Jlronpuka, LLIBerns u BHE BpE3Ka
with regards to the open tender procedure: ¢ oTKpuTa npolie/ypa 3a BE3NArane Ha ofuIecTBEHA
»REPLACEMENT OF EXISTING OIL- mnopsuka c uMe; HUTOHMSIHA HA
FILLED CABLE LINE 110KV  MACJIOHAIIBJIHEHA KABEJIHA
»LAHARNA  FABRICA” FROM LINE EJIEKTPOIIPOBOJ(HA  JIMHHA 110 KV

- ————DISCONNEETOR—HO—KV— AT —3AXAPHA OABPHKA™ - OT JHHEEH HOXOB——— -

(- SUBSTATION ,,ORION” TO LINE PA3EAVHWTEN 110 KV HA IIC ,,OPHOH” JIO
DISCONNECTOR 110 KV AT JIMHEEH HOXOB PA3SEJVMHUWTEJI 110 KV B IIC
SUBSTATION »wBORIMECHCATA”, ,5OPBEMEUKA”, JOCTABKA HA MATEPHAIJIY,
DELIVERY OF MATERIALS, OBLOPYIBAHE 141 YACTHYHA
EQUIPMENT AND PARTIAL PEKOHCTPYKLIHMA HA PA3IMPEAEIUTEIHA

RECONSTRUCTION OF 110 KV VPEJBH 110 KV B JIBETE IOJACTAHIMH* u
SWITCHYARDS AT THE TWQO PE®. Ne PPC 15 — 128 na ,,UE3 Pasmpesencuue
SUBSTATIONS®, PE®. Ne PPC 15— 128 of brarapus® ALl ¢ Hactosmioro Jeknapupame, de
“CEZ Razpredelenie Bulgaria” AD, herewith mammat npeksepau LTB123D1/B 3a HOMHHANEH TOK
declare that our circuit breaker LTB123D1/B  2500A, HOMMHANGH TOK H3 KBCO ChEJHHEHHE
for rated current 2500A, rated short-circuit 31,5kA/3scc., OKOMIUIEKTOBAH CBC 3aABHIKBALI
current  31,5kA/3sec., equipped with mexanuseM  Tam MSD,  npemnoskeH o
operating mechanism MSD), quoted under the  ropernocouenata OTKpUTA TPOLEAYpa, AOKA3AHH C
above mentioned open tender procedure has npoBefcHY THIOBH H3NMHTAHU chriacHo IEC:

the following switching capacity, proven by * 20 ©0poa MBKIIOMBAHWMA HA  HOMMUHaNEH
witnessed type tests according to IEC; u3KauBaTenen Tok 31,5kArms
( \ » 20 trippings/switchings with short circuit o 50 Opoa #s3KkmodBaHMA Ha  HOMMHAJeH
current of 31,5kArms W3KAaloYBaTeneH Toxk 20kArms

* 50 trippings/switchings with short circuit ¢ 10 000 Bpoa mexaHuuHK UMKan (BKA. u M3KA.)
current of 20kArms
e 10000 mechanical operation cycles (ON

and OFF)
Yours faithfully, Hckpero pau,
28" January 2016 28" quyapu 2016
Mikael Sellén Mugxkaen Ceiuten
ABB AB ABEB Ab
Lyviksvégen 4 Jlusukexerex 4

77180, Ludvika, SW\EDEN 77180, Monsuka, 1 senws







-[punoxeHue Ne 16 - 3asopcka AeknapaLus 3a rapaHUMOHEH CpoK 3a cUros cyx kaben 110 KV, cbrnacHo
Tabnuua 3, nosuums ,O6LUM TEXHUYECKU XapaKkTepucTMRn®, Touka 21

X







€

Estralin PS LLC

111024, Moscow
2-nd Kabelnaya str,2, bld. 24

www.estralin.com

DECLARATION

To Whom it May Cohcern,

Whe, Estralin PS LLC, as reputable supplier of HV
cables, cable systems, cable joints &
terminations, cable accessories, with regards to
the open tender procedure: ,,REPLACEMENT OF
EXISTING OIL-FILLED CABLE LINE 110KV
HLAHARNA FABRICA” FROM LINE
DISCONNECTOR 110 KY AT SUBSTATION

— ORIONTO HINE DISCONNECTOR 110 KV-AT—

SUBSTATION ,BORIMECHCATA”, DELIVERY OF
MATERIALS, EQUIPMENT AND  PARTIAL
RECONSTRUCTION OF 110 KV SWITCHYARDS AT
THE TWO SUBSTATIONS”, PE®, Ne PPC 15 — 128
of “CEZ Razpredelenie Bulgaria” AD, herewith
declare:

1. our products and systems quoted under
the above mentioned open tender
procedure do not infringe any patent
rights of any third party;

2. our proposal {technical and commercial)
is in full compliance with the
requirements part of the
documentation about the above
mentioned open tender procedure;

3. The warranty period secured by us for
the 110KV cables, cable joints and
terminations, cable accessories part of
the scope of supply is 60 months from
the date of delivery.

Yours faithfully,
25™ January 2016

NEKNTAPALINS

Jlo BCHYKM 33KHTEpECOBAHM,

Hue, ECTpaﬂMH. NC, pexomupan [OCTaBYMKAE
BUCOKOBONTOBK Kabenu, kabenHu cuctemmu, wxabenda™
apmatypa (rnasu ¥ mydu) M BbB BpPB3Ka C OTKPWUTA

npoueaypa 3a Bhanarale Ha oBILECTREHE MNOPBUKE C UME;

LJJA00MAHA  HA MACNOHANBAHEHA  KABEJTHA
ENEKTPOTIPOBOAEA  NWMHWMA 110 KV ,3AXAPHA
DABPUKA” OT NIMHEEH HOMOB PA3EMHUTEN 110 KV

110 KV B NC ,BOPUMEYKA®, J[JOCTABKA HA
MATEPHUANN, OBOPYABAHE H YACTHUHHA
PEROHCTPYKUWMA HA PASNPEQEAUTENHW YPEABKM 110
KV B ABETE NOAOCTAHLUMW® 1 PED. Ne PPC 15 — 128 Ha
»1E3  Paznpepenenne bBwarapua” AL ¢ HacroaloTo
gexaapupame:

1. Hauiure npogysTt W CUCTEMM, NPEANOMEHN B
ropecrnomMeHaTata OTKpuTa  npouefypa  3a
Bb3faraHe Ha obOWecTBeHa NOPbYKa  He
HapYLIaBaT MAaTeHTHY Npasa Ha TPETY CTPAHM;

2. Haweto npegnoxeHue (TeXHUYECKO U TbPIOBCKO)
e B MABbAHO CbLOTBETCTBME C W3UCKBRaHMATA,
3A/10MEHY JOKYMEHTaUMATA N0 ropecnoMeHaTara
OTKpMTa  npoueAypa 3a  Bb3faraHe  Ha
obWeCcTBEHA NOPBHKE;

3. [lpepocraBeHUAT OT Hac rapaHUMOHEH CDOK 3a
kabenu 110kV, rabenna apmatypa (rnasv u
MyOU) M KabenHu axcecoapu, npeamMer Ha
fpocraska e 60 Mecetla OT gaTaTa Ha AOCTaBKa.

WUckpeHo eawy,
25" auyapu 2016

General Mana
Estralin PS LLC
Tel.. +7(495) 95653

EctpanuH F1C
Ten.: +7 (495) 95665
Paxc: +7 (495) 95528
111024, Mockea, v Za







Mpunoxerne Ne 17 - TexHuyecka AOKYMEHTauWs (BKMIOYMTENHO XaTanosu), AaBalya NLRHO OnucaHue,
TEXHUYECKM BaHHW U XapakTepucTHKW Ha npeanaraioTo ofopyasade no NpyunoxeHdue N2 1 — TexHHIeckn fAaHHn
3a BeHtuneH ooy 3a Hoea KEN 110 kV; :
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Assembly instruction

ZINc oxide surge arresters

PEXLIM R, PEXLIM Q, PEXLII\/I P and
PEXLINK transm|88|on Ime arrester

r_??/!’ﬁi-ff?( (T g ".__}“
b '

Power and productivity é
for a better world™ §




1. Introduction

Safety information

"\\Key to the signs
\ This sign is a visual notice to avoid mistakes which can result in
% damage of the material and/or no function of the surge arrester.

\ Read the text carefully and if you don't understand do not proceed.

be the result of not following the information given at this sign.
Read the text carefully and if you don't understand do not proceed.

~
Y f "Serious material damage, severe personal injury and/or death can

M20 7 | The bolt of the given size shall be tightened with a torque wrench
Y 84 Nm | | to the specified value.

Important

The following instruction is valid for PEXLIM R, @, P-X , P-Y and PEXLINK trans-
mission line arresters including non-catalogue arresters with the following addi-
tional suffix letters:

E = Non-standard electrical data
H = Inverted mounting

L = Line surge arrester

Serious material damage, severe perscnal injury and/or death can be the result
of not following this instruction. Therefore, the personnel responsible for the
installation of the equipment shall read and follow the instruction carefully.

Handling and maintenance of all the surgs arresters described in this instruction
must be done by personnel trained for this type of work,

Storage .
In all cases and with consideration to specific local conditions, appropriate steps
must be taken to ensure the equipment and packaging is storegrin such a way

as to protect it from damage or deterioration.
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This manual covers both PEXLIM and PEXLINK surge arresters, Af, X-in-the" respezztive
column above indicates which section should be followed for each type. An (X) in
brackets indicates the section to be followed when an accessory is to be installed.

ABB Surge Arresters - Asge
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. Introduction “

o

1.1 Sequence of assem

~ The respective procedure in the tables below should be followed for safe and correct installation of the surge

arresters,

PEXLIM PEXLINK

[0

Inspection upon arrival, 1.2 1 Inspection upon arrival, 1.2
2 | Prepare before installation 13- 2 | Prepare before Installation 1.3
i4 3 | Lift out the surge arrester from the case. 3
3 | Ligt qut the surge arrester from the case. 3 5 | Assemble the grading rings. 5.1 -
4 | Adjust the line terminals, 4 5.2
5 | Assembls the grading rings. 51- 6 | Assemble the grading ring on the 6.1 -
5.2 PEXLINK surge arrester. 6.3

Lift the top unit on the second unit if

6 | Assemble the grading ring on the surge 6.1~ there is a two-Unit surge arrester,

arraster, 6.3
- Hitthetop-unit-or-the-secend-uaitf 7| Assernbly the terminal and links a.1
(_ there is a two-unit surge arrester. 8 | Assembly of disconnecting device. 9.2
7 | Litt the surge arrester on structure and 7.1 If a EXCOUNT-l should be Installed see (9.3)
anchored it. If a insulating base and/or (7.2) sectlon 9.3 Instead.
.| EXCOUNT-Il should be assembled see 9 | Install the PEXUINK surge arrester onthe | -
section 7.2 instead. transmission fne,
8 | Connect the tine and earth conductors, 8.1-
If a surge counter (EXCOUNT-C or other} | 8.4
should be installed sea section 8.5 (8.5)

AT

Multi-unit arresters must be erected with their units in correct order, see section 2.2 on page 6 and

@ 6.1 on page 12.
The instruction must be followed in correct order to prevent problems during assembly. In the case
where an amester is not supplied with an insulating base and/or surge counter, the paragraphs
dealing with these accessories may be disregarded.

1.2 Inspection upon arrival

Upon arrival it Is important that the cases are inspected and the contents checked against the packing list
which is attached to each case. Any shortage or damage should be reported immediately to the insurance and/
or ABB representative; latest within 30 days from the arrival of goods at site. ABB cannot take responsibility for
shortages or damages not reported within this time period.

if the contents are to be stored for a long period of time prior to installatio bey«must‘ﬁ?é’w‘refera-
bly stored dry and indoors. However, outdoor storage is acceptable for t \e\__gtr{?ﬁt‘ag?. iheiﬁ%éﬂas. N

e
T
I

A -
——

1.3 Tools for assembly -
Speclal instruments or tools are not required for assembly and erection of the surge arrester. It is recommen-
ded to assemble all detalls of a complete arrester before mounting it on the structure.

4 Intredustion l.l‘irBB Surge Atrosters - Assembly Instruction 1HSAB01 080-05en




Introduction

;
1.4 Vertical or inverted installation
Surge arresters have an insulator with an alternating shed profile, see figure 1.4.1. The surge arrester shall be

mounted such that the shed form points downwards so that water can easily run off the insulator.

Should the surge arrester be incorrectly mounted upside down, then
rainwater wiil collect in the inverted sheds, leading to a risk for flashover

and subsequent short-circuit,

Surge arresters specifically intended for inverted mounting have a "H” at the end of the type designation, see
the below example, and must always be inverted mounted, see figure 1.4.4.

PEXLIM Q192-XV245H

Surge arresters without "H" In the type designation must always be upright mounted, see figure 1.4.3.

: : : ; en el ]
S0 m—
" 4—%
I
Il %
Rain water :: /
drains off 1) s —
from the 1
insulator 1': —
Figure 1.4.1 LY
Ensure that shed profile o O
points downwards © O]
to avoid collection of
rainwater on the insulator. Figure 1.4.3 Figure 1.4.4
Surge arrester for upright Surge arrester for inverted
mounting (note direction of mounting {note direction
sheds) of sheds)
@M(,_ . t\mi
\‘a‘ﬁ\ P ST e
Figure 1.4.2 .
WARNING! .
Incorrect direction ™,
of the sheds W) \\\

N
CFIvY U)f/\ |

P T et
ABE Surge Arresters - Assembly instrustion 1 {SAS6T680-05en | Introdutztion 5
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- 2. Rating plates

(

2.1 Location of rating plate
f thq rating plate on respective surge arrester types.

See figure 2.1.1 to 2.1.3 for locatio

Figure 2.1.1 Figure 2.1.2 Figure 2.1.3
PEXLIM P-Y and R PEXLIM Q and P-X PEXLINK surge arrester
surge arrester

surge arrester

2.2 Relative position of arrester units

Two-unit arresters must be erected with their units in the correct order.

All units in one arrester have the same serial number with a consecutive suffix number to identify their
position, Le. top unit = N, X000/ 1, bottorn unit = N, J00CAX/2.
ﬁ U U E ARR AB €€
] = . ——.i

TOP-URIT
| F—

LU Surge arrsstgy, UJ
1_E~' N' /1 U kil *'mﬁw_"w1
T 14203 in Sweden

ey (}PMFMH,‘\ﬂﬁj
T8 v C@ i

)
] -
,_._.!< o) ABHAB e
' | | Sughamsigs
NS N, 2} )
e

T ;
“ ” Wata I Sweden

[ /
e 70N

Figure 2.2.1

Plate with serial
number on the flanges . o)
ol 1‘----.,.—--"',/} L ‘!
wid Az
RSt

6 Rating pﬁ"ates | ABB Surge Arresters - Assembly Instruction 1HSA801 080-05en



3. Lifting

3.1 Lifting the surge arrester

Lift the surge arrester by the line terminal or the flange. Use of shackles or liting eye bolts is recommended.
See figure 3.1 10 3.4 {for PEXLINK see figure 3.5),

Table 3.1

Typlcal weight
of the smallest
to the largest

surge arrester,

16t083kg | 17t0126kg | 18t0129kg | 1910148 kg | 54 to 247 kg

14 10 130 kg

B r[

|
Il

7
d
1

[Tl I
| I |
I 1l I

Figure 3.1 Figure 3.2 Figure 3.3 Figure 3.4 Figure 3.5
Lifting with Lifting with Lifting the - Lifting the Lifting the PEXLINK
shackles slings mounted joint flange base with surge arrester with
mounted on the line with lifting eye lifting slings shackles mounted
on the line terminal bolts and lifting {prefered lifting on the line terminal

terminal _ slings arrangement

for inverted
mounting)

Do NOT lift the surge arrester by its insulator!

@ Be careful so that the arrester units do not hit anything durin

Keep the lifting slings in place until the completely assembled
arrester is securely anchored to the structure.

ARB Surge Arresters ~ Assembly instructlon THSAS01 080-05en | Lifting 7




4. Line terminal \

4.1 Adjusting the pre-assembled line terminals
Adjust the line terminal to desired position. Recommended tightening torque is: PEXLIM R 100 Nm, PEXLIM Q,
P 150 Nm {M20). See figure 4.2,

Ensure that metal contact surfaces on the arrester unit, line terminal and holder for
grading ring (when applicable) are free from dirt and grease.

Line terminal with clamp: when the line conductor is to be connected, assemble the clamp according to the
assembly instruction delivered with it.

T Y

© O Mz0 100 Nm
o Q / PEXLIM R YWO

J&L J——Lm
’ - 150 Nm

i T " |T B PEXLIM Q, P szo

I
A L —_—— _.!_i_. _L.I ________ L
Figure 4.1 Figure 4.2
Adjustment of Adjustment of
1HSA410 G00-N, -P 1HSA410 000-L, -M

4.2 Orientation of line terminal

When grading ring A {see page 9 and 10) is uged: The orientation of grading ring with its holder in relation to the
line terminal shall be in accordance with figure 4.3,

Recommended tightening torque is: PEXLIM R 100 Nm, PEXLIM Q, P 150 Nm (M20).

NOTE: This Is not applicable to PEXLINK surge arresters.

PEXLIM R

PEXLIMQ, P

Figure 4,4
WARNING!
,.rrect otientation .

Figure 4.3
Correct orientation
- of line terminal and grading ring




5. Grading ring

5.1 Grading ring arraﬁgement

When a grading ring is supplied, it must be fitted to the arrester. Otherwise the correct perfor-

mance is not guaranteed., If the surge arrester has a grading ring, assemble the stays with the ring/
rings according to the table 6.1.1 and the figures in paragraph 5.2. The recommended tightening
torque for M10 screws is 33 Nm.

For inverted installation, the surge arrester has a "H" added to the end of the type designation shown

in the table bslow,

Table 5.1.1 Grading ring arrangement. The letters in the table refer to the figures on the next page, Types

where gradlng_rmgs are mcluded

RO90-YH123

0180 XH245L Q228- XH245L

Q216-XH300 — Q276-XH300
Q216-XV300 — Q276-XV300

Q268-XH382 — Q288-XH362

23L

Q268-XV362 — (3288-XV362

R108-YH145L

Q330 XH42O Q360 -XH420

R132-YH170L -~ R144-YH170L

A P216-XV300 P276-XM300 "B B
‘ROS0-YVi23 — R0O6-YV123 A P258-XH382 -~ P288-XH352 C Q216-XH300L. — Q264-XH300L B
R108-YH145 A P258-Xv362 — P288-Xv362 c Q258-XH362L — Q288-XH3821 C
R108-YV145 A P330-XH420 — P360-XH420 G Q330-XH420L — Q360-XH420L G
R132-YH170 — R144-YH170 A EEXEINRSY == =1 P180-XH245L — P228-XH2451. A
EBER NG P YHI00 = PTG YR30 B8] Po16XHA00L = PosaXHEaor | B
Q132-XH170 — Q150-XH170 A P228-YV300 — P276-YV300 B | P268-XH362L -~ P288-XH362L G
Q132-XV170 — Q192-XVi70 A P268-YM362 — P276-YM362 C P330-XH420L — P360-XH420L c
Q192-XM245 B P258-YH3582 -~ P288-YH382 G
Q180-XH245 — Q228-XH245 B P258-YV362 — P288-YVa62 c
Q180-XV245 — Q198-Xv245 B P330-YH420 — P388-YH420 C
QR10-XV245 — Q228-XV245 B P330-YV420 — P396-YV420 C

B -

B

c

G

C

R150-YV170L — R192-YV170L

A
A
A
A
Q1B0-YH245 — Q228-YH245 | A | R180-YH245L — R216-YH245L | B
Q180-YV245 — Q228-Yv245 | B | R108-ZHi45L A
Q216-YH300 — Q276-YHaoo | B | R108-2vi4sL A
Q216-YV300 — Q240800 | C | R182-ZH170L— R144-ZH170L A
Q258-YV300 — Q276-YW300 | B | R182-ZVI70L — R144-ZV170L B
Q258-YH362 — Q288-YH362 | C | R150-ZVI70L— R192-ZV170L A
(258-YV362 -- Q288362 | C [ R192-ZM246L B
Q330-YH420 — Q360-YH420 | C | R180-7H2451 — R228-ZH245L | B
(1330-YV420 - Q396-YV420 | C | R180-Zv246L — R228-7v245L B
PEXEMPG = R216-7H300L c
P132-XH170 - PISO-XHITO | A | R240.ZH300L — Re76ztiaool | B
P132-XV170 — P192-XV170 A | R216-Zv300L c
P180-XM245 — P192-XM245 | A | A240-ZV300L — R276-7V300L B
P180-XH245 — P228-XH245 | A | A268-7H360| — Ress-zH3seL | ©
P180-XV245 — P228-XV245 B |R3s0-zH4z0L — Rad2-zH420L | ©
P210-XV245 — P208-XV245 B |Q182XH170L — Q150-XHI70L | A
P216-XH300 - P276-XH300 | B | Qi62-XVI70L — Q1e2-XvITOL | A

ﬂdﬂ‘“"ﬁﬁﬂqﬁa
i

ﬁvva‘\““‘*”{“‘

"(‘_\__,_-\f\

APt -

[

ABB Surge Arresters - Assembly Instructicn 1THSA801 080-05en | Grading ring 9




Grading ring

5.2 Grading ring assembly

Assemble the grading ring according to the applicable arrester type designation in table 6.1.1. See also para-
graph 5.3 on next page for arientation of grading ring with drainage holes.

100 Nm
PEXLIM R M20

150 Nm
PEXLIM G, P M20

M10 x 40
Washer

I @ ' 33 N

/ ) i
R Ay M10 % 40 E‘T__.dﬂ o M10 x 40
/ Washer Washer

@ Tsa Nm

]
M10 x 40
Washer

10 Gradirfg ring If/ABB Surge Arresters - Assembly Instruction 1THSA801 080-05en



Grading ring

5.3 Grading rings with drainage holes
Assemble the grading ring with drainage holes oriented downwards, see also table 5.3.1 ’

Drainage hole
@5 (4x%)

Drainage hole
@5 (4x)

N
Figure 5.1 A ® ,
Correct orientation / I\ (
of grading ring with drainage hole )
downwards "

NOTE! Surge arrrester with grading ring arrangement C and D:
drainage hole must always be oriented downwards,

H ABB Surge Arresters - Assembly Instruction THSAB01 080-05en | Grading ring 11




6. Assembly of units and grading ¢

6.1 Find your surge arrester

gs

Standard PEXLIM and PEXLINK surge arresters are Built up xf either one unit (table 6.1.1} or two units (table
6.1.2). Find your arrester from the respective table below and follow the reference located at the bottom of the

table,

For inverted installation the surge arrester has a "H” added to the end of the type designation shown In the

tables below,

Table 6.1.1

SINGLE- UNIT SURGE ARHESTERS

R)ocx—WO24 Riox-YN123 . Croo-XV024 Cbooc XH145 O>o<x-YV024 Qoo- YV1 70 Procx-Xv012 Pocx-XN123
Rocx-YV036 Poox-YH145 Choo=-XV036 Choox-Xv145 Qox-YV036 Quoox-YH245 Prooe-XV024 Psoix-XH145
Rox-YV052 Roaxx-YV145 Cox-XV052 Quo-XN145 Choxx-YV052 Quxoxx-YV245 Prooe-XV036 Proox-XV145
Roxaos-YNOS2 Rooo-YN145 Crocx-XNO52 Quoot-XH170 Cooxx=-YVOT72 Q216-YH300 Proxx-Xv052 Paocx-AN145
- Fecx-YHO7Z RCX-YHT70 - XV0TZ CIRREAY 170 T oo Y HTE0 T G 240-YHI00—T—Phos-KNO52 Proo-XH1F0
( N Poos-yvO72 Roox-YN170 Choox=XNOY2 Quox-XN170 Qrox-YV100 Prucx-X0V072 Proc-XVi70
Foocx-YNOT2 Rocox=2V072 Crox-Xy100 (ooi-XM245 Qrox-YH123 Procx-XNO72 Proo-XN170
Fooc-YV100 Rooex-ZV1 00 QooeXN100 | Qros-XH245 (oex-YV123 Proot-XV100 Paooc-XM245
Root-YN100 Rxocx-ZV123 Chooc-XH123 Qocx-XN245 Coox-YH145 Paoox-XN100 Proo-XH245
Rexx-YH123 Rioct-ZV145 Qoox-XV123 ox-YV145 Proot-XH123 Prooc-XN245
Riooxt-YV123 ooe-XN123 Qxxx-YH170 Proox-Xv123
= eranye - = SNE -
P228-YH300 | P240-YH300 | Quooe-XVO72L | Quoox-YH145L | Root-YHITOL | Reoo-ZM245L
QuootXH123L | QrooeYVI7OL | Roxx-YV24BL | Foox-ZH245L
Qox-XW145L | Prox-XH2450. | Fooo-ZH1450
roct-XV170L | Roox-YVOB2L | Rox-ZV145L
Quoee-YVO72L Rooot-YV100L | Rroot-ZHI7OL
Qoo-YH123L | Rox-YH145L | Roo-ZV170L
For assembly of grading rings, please refer to section 6,2 on page 13.

Table 6.1.2

(’ . TWO-UNIT SURGE ARRESTERS

i 4
/ :(/
/

H
L

[VE

=
Q268-YH300 - Q276-YH300 Pro-XV245
Qox-XV036 Crooe-YV300 PoxXHI00
Quoot-XV052 Quooe-YH362 _PooeXv300
QX052 amocves2 T ?(HSB?_H AT
Qox-XVOT2 QoxYHazo  } I AT Pbaxvaaz ..... |
. Qox-XNOT2 Qrox-YVA20 L,, = PioeXH420
= DEX[AMES = PNl
P258-YH300 - P276-YH300 Quoo-XHI00L Proo-XH420
. ProcYa00 CrooXH362L Rooo-ZV245L
Procx-YM362 Oroce-XH420L Rooox-ZH300L
\\\\\/Pm-w—zaaz Quox-YH300L Rioxx-2V300L
\"’\\ Proo-YV362 Qroo-YH3B2L Foou-ZH362L
\\;J Prooe-YH420 Quoo-YH420L Roooc-ZH420L
" Prooc-YV420 Pxoct-XH300L,
Procx-YH550 Proor-XHaG2L

For assembly of grading rings and units, please refer to section 6.3 on page 14

f}

/
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Assembly of units and grading rings

6.2 Assembly of one-unit surge arrester

PEXLIM

4xMI2K25 4 i
4 x Washer B

W
AY

PEXLINK

N

4 x M12x25 i
4 x Washer

4
Figure 6.2.1 Figure 6.2.3
PEXLIM surge arrester for

vertical upright mounting

axmizxes | ] |
4 x Washer # ‘ ;

Figure 6.2.2
" PEXLIM surge arrester for
inverted mounting

PEXLINK surge arrester with
pre-assembled coupling at bottom

rJﬂMa{(j(ﬁ’\
- W; S "/‘W\
PR } ’r“‘"fﬂ
ol I

ABB Surge Arresters - Assembly Instruction 1HSAS01 080-058n | Assembly of units and grading rings 13




(, Assembly of units and grading rings

6.3 Assembly of two-unit surge arraster

P-X, Q-X, Q-Y: 4 x M12x25
4 x Washor P-Y coronaring -
=Y 4 x M12x30 -
Py 4 :Was; o when used 4x M12x25 4 57 Nm
57 Nm b L/ 4 x Washer g 4 M12
Mi2 1Tl !
/ \ VAR | B
- ) ( = )
P, QX CaYs 3 M1Zx40__3 y [ L& i uﬁmmmei o
( g L T wm) ““:' 3 x M12x40 e e
PYIGXMIZXA0 G pe e *Mizdd A
oxtat [ e s DR ok
6 x Washer — = TEry
Use caution whan tightening ‘:‘
bolts with tools that come in —=
contact with tha insulator ==
to avoid damaging the soft =2
housing materiak, ==
i)
. Figure 6.3.3
Figure 6.3.1 g

PEXLINK surge arrester with

PEXLIM surge arrester for
g et pre-assembled coupling at bottom

vertical upright mounting

57 Nm
Mi2

=
N

P-X, Q-X, Q-Y: 3 x M12x40 Tk osaw)
3% Nut 1 =T R
LI Ry A— s
{ \ /_)
C— )
4x Mi2x25 E
4 x Washer #

Figurs 6.3.2
PEXLIM surge arrester for
inverted mounting

p L
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7. Installation on structure

(
7.1 Installation on structure without insulating base %

This section covers installation of PEXLIM surge arrester on a structure without insulating base. For
installation on a structure with insulating base see paragraph 7.2.

Ensure that the distances between the driling holes in the structure are according to the corresponding figure
below. PEXLIM R has the possibility to use two different drilling plans; either the drilling plan in figure 7.1.2 or

the alternative driling plan in figure 7.1.1. PEXUIM Q and PEXUIM P-X have only the drilling plan in figure 7.1.1.
PEXLIM P-Y has the possibiity to use two different drilling plans, either the drilling plan in figure 7.1.3 or the atler-
native drilling plan in figure 7.1.4,

Note the fifting instructions in section 3 on page 7 before undertaking installation.
Anchoring bolts and nuts are not provided with the arrester.

Ensure that the chosen bolts have sufficient mechanical strength, to handle the loads
described in paragraph 8.1 on page 18.

Fit the arrester to the structure and the earth terminal to the flange according to figure 7.1.5 (

4xM16
183 Nm
o M16

H o
8 E
i} 1
- 25
Figure 7.1.3
Drilling plan for PEXLIM P-Y
Figure 7.1.1 (alternative driling plan in figure 7.1.4)

Drilling plan for PEXLIM Q and P-X
(alternative drilling ptan for PEXLIM R)

8x1/2"

N Figure 7.1.4 | x,,, - ‘(‘)‘?W' . e
Drilling plan for PEXLIM PY.3 '
{alternative drilling plan im,_fi@t‘frl‘é 71.3)-7 ™
i —a

'g,,«r/

Figure 7.1.2 :
Drilling plan for PEXLIM R
(afternative drilling plan in *

figure 7.1.1)

L Figure 7(1.5
_ Assembly of earth terminal and

installation on structure
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Installation on structure

7.2 Installation on structure with insulating base
This instruction covers insulating base 1HSA430 000-A, -B, -C, -D -H and -J. See separate instruction for
other types. 1HSA430 000-B is identical to -A and 1HSA430000-D is identical to -C, respectively, except
that the bolts used are UNC-type. If you have purchased -B or -D, please use the bolts size indicated in ’
brackets. Insulating base 1THSA430 000-H is for use with the -
standard PEXLIM R and includes three insulating blocks instead of four.

Insulating base frbm other manufacturer
In the case where another insulating base is to be fitted, the instellation instructions included with the delivery shall be
followed.

Drilling plan

Ensure that the distances between the driling holes in the structure are according the corresponding figure below.
PEXLIM R has the possibility to use two different driling plans; either the driling plan in figure 7.2.2 or the alterna-
tive driling plan in figure 7.2.1. PEXLIM Q and PEXLIM P-X only have the driling plan in figure 7.2.1. PEXUM P-Y

“has the possioility to use two different driling plans, either the driling plan in figure 7.2.3 or the alternative drifling
" plan in figure 7.2.4

AxM16
I
3 8
o 3]
&
- 225
Figure 7.2.1 Figure 7.2.3
Prilling plan for Drilling plan for PEXLIM P-Y
PEXLIM Q and P-X (alternative drilling plan in figure 7.2.4)
{alternative drilling plan for PEXLIM R}
8x1/2"
Figure 7.2.2 Figure7.24 %
Drilling plan for PEXLIM R Drilling plan for PEXLIM P-Y
(alternative drilling plan in figure 7.2.1) (alternative drilling plan in figurg<7.2.

. /
ie idktallation on structure | ABB Surge Arresters - Assembly Instruction 1HSA801 080-05an



Installation on structure

Earth terminal or EXCOUNT-II
As per the below figures, a longer bolt my be used to fix the sarth terminal or mount the surge arrester monitor
EXCOUNT-Il on the flange. Since the bolt sets are used for different applications sometimes not all bolts are
used. Recommended tightening torque is as indicated.

M12x 45
3x M12 x40 (1/2" x 45)
Bx1/2'x36) jhias x M16x35 84 Nm
= M12
| ]| fL ihi
T
- . *_HH§_ fmswm
tomgr e e — o~ wr TR T T —— - M16
’ 1 5
1/ o
Figure 7.2.5 Figure 7.2.7
PEXLIM R, Q and P-X with earth PEXLIM P-Y with earth terminal and/or
terminal and/or surge counter surge counter EXCOUNT-C and
EXCOUNT-C and EXCOUNT-I EXCOUNT-I
T2 X B0 e e e e e e
3 XM12 x40 (1/2"x 51) o
{3 x 1/2* x 38) 3 x M16x35 j . Misx
Spacer
1
Figure 7.2.6 Figure 7.2.8
PEXLIM R, Q and P-X with diagnostic PEXLIM P-Y with diagnostic indicator :
indicator EXCOUNT-II EXCOUNT-lI /(
o\
f"’ _ (}\'&’*‘
4“" \[\ “'\_&'\ }}
< - f‘:{ ‘ﬁ-""‘r“
. . 7 { 1\,\ e
1} Requirements on M16 / M12 (1/2") bolts for installation to structure: AT

These bolts are not supplied with the arrester.
Recommended tightening torque: Acc. to strength class. )
Strength class: 8.8 or higher K
Material: Hot dip galvanized steel or waxed stainless steel,

Required threaded grip length: 15 to 20 mm.
A washer shall be placed under the bolts head.
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- 8. Connection of conductors

8.1 Mechanical load of the surge arrester
The bending moment (in Nm} acting at the base of a surge arrester Is that resulting from the vector sum of all pos-
sible loads (eg. line conductor load, wind load, arrester weight, earthgliake, etc) in the direction perpendicular to
the arrester axis.

PEXLIM surge arresters are dimensioned to withstand bending moments according to table 8.1.1. To obtain
the best protection performance, the arresters must be connected with as short connectors as possible
to both line and earth. However the mechanical aspects must be taken into consideration. Terminals with
clamps accept conductors of diameter in the range 8-34 mm.

The PEXLIM design may present a visible deflection at normal load. It is recommended to connect the line con-
ductor vertically to further reduce the mechanical stresses.

Table 8.1.1

= Sy = T =i -A,
Specified long-term load (SLL) 800 Nm 1000 Nm 2500 Nm
Specified short-term load (SSL) 1300 Nm 1600 Nm 4000 Nm 9000 Nm

Definitions as per IEC 60099-4

oy

)
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Connection of conductors

8.2 Connection of the conductor :
Gonnection of the conductor must be done correctly. The conductor must be fixed edge to edge with the clamp,
figure 8,21 and 8.2.2 below.

Figure 8.2.1 Figure 8.2,2 (
Correct Warning! '
installation Faulty connection

All earth terminals are compatible with both copper and aluminium conductors.

Line terminal THSA410 000-P is manufactured from stainless steel and 1HSA410 000-M Is
aluminium together with a stainless steel clamp and spacer. These terminals are thus
suitable for use with both aluminium and copper conductors,

L Line terminals 1HSA410 000-L and -N are manufactured of aluminium. In the case where
these are used together with copper conductors, preventative measures must be taken to
avoid direct contact between aluminium and copper which could lead to bi-metallic
corrosion,

e ﬁ‘\ " /
s .
A Y ABB Surge Arresters - Assembly instruction THSA801 086-05en | Conneclion of conductars 18
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- Connection of conductors

8.3 Connection of the conductor to the line terminal
Connect the line conductor to the line terminal in such way that the permissible static loading together with
steady wind load does not exceed the maximum value according to table 8.1.1 on page 18.

@3 8-34 mm
57 Nm
Mi2 M12 — _
= -
g
7 5
( Figure 8.3.1

Connection of single line conductor
can be done from top or side.

FiQur‘e 8.3.2 !",r {‘5\\ /Jf
Connection of double line conductor : . e _J?\i.-\ - /,,-'
can be done from top or side. e L //
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Connection of conductors

N
8.4 Connection of the conductor to the earth terminal
For installation of surge counter in series with the earth conductor, please see paragraph 8.5 on page
22,

The earth conductor cross section shall be chosen in accordance with local regulations ahd earth fault current
requirements. For assembly of earth terminal to flange, see figure 7.1.5 on page 15. For assembly of clamp see

figure 8.4.1.

57 Nm
M12

P

Figure 8.4.1
Earth terminal

i
i
: o ABB Surge Arresters - Assembly instruction 1THSA801 080-05en | Connection of conductors 21
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- Connection of conductors

8.5 Installation of surge counter
For installation of surge arrester monitor EXCOUNT-II, see section 7.2 on pages 16/17 together with the
separate assembly instruction included with the delivery.

For installation of a surge counter EXCOUNT-C, EXCOUNT-I or surge counter from another manufacturer,
ensure that:

« The arrester is insulated from the structure by an insulating base with a LIWL. of at least 15 kV or equal to
that of the conductor between the surge arrester and the surge counter (see below}, whichever is the grea-
ter.

« The length of the conductor between the arrester and the surge counter is to be minimum 0,5 m when
a clip-on CT is 1o be used for control measurements of leakage current. The maximum lenght shall not
exceed 3 m in the case of the insulating base and conductor having a LIWV of 15 kV. Longer lenghis up to
10 m could be used with an Insulating base having sultably higher LIWV. The insulated base and conductor

shall then be insulated for 5xL KV {LIWW), where L. is the conductor lenght in meters as shown in igure
8.5.1. Note that connection leads should always be kept as short as possible as longer leads result in a
disadvantage from a protection point of view since inductance is added in series with the arrester.

« The conductor from the earth terminal of the counter to connection with the grounded support stand (point A
in figure 8.5.1) on to which the counter is attached (or aimilar support) shall not exceed 0,5 m. For example,
lenght B as shown In figure 8.5.1. The earth conductor may be extended from the connection point at the
support to any "earth point” if the support itself, due to local requirements, is not considered as sufficiently
grounded. However a flashover of the arrester base may occur if the lenght {L+B in figure 8.5.1) results in
the LIWV as described above being exceeded and the counter may be damaged if the lenght B exceeds 0.5
m.

« The surge counter is to be installed according to the included assembly instruction.

ESiandatd ADB nollated base Maximumilciige e

1HSA430 000-A, -B 10m ,
1HSA430 000-C, -D 10m e _\h\xﬁ\“‘“'
1HSA430 000-H, -J 10m TG T
1HSA430 000-P . sm_ e

* On the condition the connecting conductor ha‘s'gt l_e;‘a"s{f\\* //

LIWV = BxL kv N
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9. Assembly of PEXLINK \ (

9.1 Assembly of terminal and links

included here for information only unless otherwise stated. In the event that a separate installation

The following details for assembly of PEXLINK applies to the common installation alternatives and is
@ instruction is supplied with the actual delivery, this shall always take precedence.

The terminal is pre-assembled from the factory. Fit the suspension clamp and the clevis link together with the
terminal, see figure 9.1.1. If a shunt should also be installed, follow figure 9.1.2 instead.

Use the balt on L

Suspension .____ | I
suspansion clamp

clamp

Suspension clamp — ]
. Boft 2319 /©
Bolt @19 /’@ Clevis ik -—___

Belt M20

=]

Clevis link —|

Bolt M20

=]

Terminal

=]k
ﬂr-?;# 0)

Terminal
Boft Mt2 x 25
Washer 13x24 %25
Nut y
TN
- g\(;\‘ }
Figure 9,1.1 Figure 9.1.2 P f.‘,\‘i’* e
. . . N ' . A3 o
Terminal link without shunt Terminal link with sllg_nt‘*’ (.\}.9\!* o

ov 7

o .
" P o
RE%A e
" ' _,H
\. AS T
i S
Py

@ When tightening the bolt in clevis link the following conditions shall be met:

Bolt and nut M20 in clevis link shall be firmly fastened in clevis link, but shall all
link to rotate in the line terminal.
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(- Assembly of PEXLINK

9.2 Assembly of disconnecting devi
If the PEXLINK transmission line arrester should be installe

according to section 9.3 on the next page.

ce
d with EXCOUNT-I|, please also refer to the instructions

Assemble the disconnecting device to the pre-assembled coupling, figure 9.2.1, or figure 8.2.2, as appropriate to
the type of PEXLINK transmission line arrester, For details of assembly for the disconnecting device, see figure
9.2.3. Maximum load of the disconnecting device is given in the table 9.2.1.

The dimension of the earth cable is recommended to be at least 70 mm? (flexible copper).

g S~

: Ei p— J Coupling
‘ Py ] Pre-assembted
Pre-assembled - at facto
at factory e, i
] ™
Disconnecting M12 '—[E;_l]
device ==
T L
Eartircable Disc;onnecting
device
X ™
Figure 9.2.1 Figure 9.2.2 Q?%

Assembly of disconnecting device
and earth cable to coupling

Assembly of disconnecting device’

and earth cable to coupling Earth cable

Max. tensile force:

24 Assembly of P'EXLINK | ABB Surge Arresters - Assembly Instructlon 1THSA801 080-05en

Disconnecting
device
' o
Cable lug* ys &
Washers = /' \3\{ 2
N o
= o RS
Nut M12 Nae 38° 7 G
‘]f{)’m, ﬁéxibl%pper
cantableds

Protective sleave” ‘@i&"mm Aded*

Figure 8,2.3 %
Detail of disconnecting device Y, T

* items not supplied unless
specifically stated at order
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Assembly of PEXLINK

9.3 Assembly of EXCOUNT-il
Assemble the EXCOUNT-|i sensor to the pre-assembled coupling, figure 9.3.1 or figure 9.3.2, as appropriate
to the type of PEXLINK transmission line arrester. For more Information about assembly of the disconnecting

device, please also refer to the instructions according to section 9.2 on the previous page.

 —
; %1~ Coupling
4 Pre-assembled at factory

EXCOUNT-Il senscr

=
—

el Coupling
’ i Pre-assembled at factory

EXCOUNT-II sensor

= an
0}
- 1 J‘

0
|

]/ ] T (

—]
o—

Disconnecting ==
device g_%

Earth cable
Figure 8.3.1

Assembly of EXCOUNT-II on
PEXLINK with coupling

A '

Disconnecting
device

Figure 9,3.1 Earth cable
Assembly of EXCOUNT-II on
PEXLINK with coupling
A
o \)\“S\ &
o GRT
R
! o s
f._:“ (.‘.’ f{.f
rd ’ -~
< = \"}f‘ ' - -
\ 16‘1 ‘ " -
.hi‘/’r.
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10. Maintenance

10.1 Maintenance and checking

A properly chosen and installed PEXLIM surge arrester is maintenance free during its lifetime, when
operating under normal operating conditions. However, the tightening torques on terminals shall be
checked and, if necessary, adjusted to the correct value at inspections of the plant. A properly chosen
arrester means that both its electrical capability as well as its mechanical design correspond to the
service conditions of the actual network.

Cleaning
PEXLIM arresters do not require any cleaning of the external surfaces for their lifetime. The surface may appear
to be dirty, but this is of no significance.

Should, for any reason, the arresters be subjected to live washing observe the following in addition to normat
precautions for live washing:

« Arrester insulators usually have shorter flashover distances than other insulators for the same system vol-

-————tage—which-rreans-higher risk-for-external-flashever-during- washing.

(

= Arresters must be spray-washed evenly In order to avoid overheating.
+ Do not use water under high pressurs, otherwise the soft silicone housing may be damaged. -

General

Shoulda routine check be desired; the only reliable method is to periodically measure the resistive component
of the leakage current. For this purpose, use of Leakage Current Monitor, LCM, or ABB surge arrester monitor,
EXCOUNT-Il is recommended. For description of the LCM/EXCOUNT-Il and measurement procedures, please

refer to the relevant catalogues,

e o~

,o*“'/ U\;{‘ . ;fvnt
-~ N - #

- , .,\(:- S e
Y L

IR o

w2 e
\v/

t
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11. Disposal

11.1 Disposal of the surge arrester

When the surge arrester is taken out of service due to age or in case of an arrester overload, its components
shall be disposed of according to local regulations. Each surge arrester module is moulded in a silicone hou-
sing which is completely bonded to the internal components. This makes full disassembly difficult for separate

disposal. The composition of the arrester is shown In the figure below,

Line terminal:
Aluminium and stainless steel

Surge arrester module:

In non-halogenated silicone housing.

Jinternal components:
Aluminlum, stainless steel, glass

fibre, aramide fibre and metal-oxide
varistors,

Foot and joint flange:

Aluminium

Fitted to surge arrester module with a
screw (stainless steel) and fixed with
thread-lock,

R, Q, P-X: Aluminium

P-Y: Hot-dip galvanized steol, fitted Y
with 5 extra screws P G
o~ 3 i
*""r/ . \e‘-'\{ \’f\\ ' -

Earth terminal: W T
Stainless steel PR - -~

LIVAN e

R e
e

S St : :
'/-/ s ,
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- Zinc Oxide SurgsArxester PEXLIM P-X

Protection of switchgear, transformers and other

equipment In high voltage systems against atmosphetric

and switching overvoltages.

— In areas with very high lightning intensity

- where grounding or shielding conditions are poor or
incomplete

~ for important installations

— where energy requirements are very high (e.g. very long
lines, capacitor protection).

Superlor whers low welght, reduced clearances, flexible

Brief performance data

System voltages (Um) 52 - 420 kv
Rated vaoltages {Uy) - 42 - 360 KV
Nominal discharge current (IEC) 20 KApeak
Classifying current (ANSI/IEEE) 15 KApesk

Discharge current withstand strength:

----——mUUMmg—mn—fragﬂﬂy—and—addﬁfﬂﬁﬁl—perﬁennel—ﬁafety s Highoureata/d0ps 100 KAgeax

( raquired.

Major component In PEXLINK™ concept for transmission
line protection,

Other data can be ordered on request, Please
contact your local sales representative.

48 Technical Infarmation | ABB Surge Arresters — Buyer's Guide

Low current 2000 ps 1500 Apeak

Encrgy capability:

Ling discharge class {IEC) Class 4

[2 impulses, (IEC Cl. 8.5.5) 12.0 kJAV (U
Fulfils/exceads requirements of ANS! transmission-

line discharge test for 362 kV systems,

Short-circuit/Pressure relief capability 85 kAgym
External insulation Fulfils/exceeds
standards

Mechanical strengthn
Specifiad long-term load (SLL) 2500 Nm
Specified short-term load (SSL) 4000 Nm

Service conditions:

Ambient tamparature -50°Clo+45°C
Design altitude max. 1000 m
Frequency 16-62Hz




PEXLIM P-X

Guaranteed protective data 24 - 1‘45\kv (

Max, residual voltage with current wave

Max. Rated  |Max. continuous TOV capability 2
system  |voltage [operating voltage
voltage

as per as per 30/60 us 8/20 ps ‘

IEC ANSNIEEE
U U, Ug MCOV is i0s 1 kA 2 kA 3 kA 5 kA 10 kA 20 kA 40 kA
kVrmns KVimns kVims kVims kVims kV(ms KVpeak KVpeak KVpeax KVpeak KVpeax KVpeak KVpeax
243 24 18.2 19.5 27.8 26.4 48,8 48.5 49,7 51.9 54.6 59.8 85,8
369 30 24,0 24.4 34.8 33.0 58.5 80.7 62.2 64.8 68.3 74.8 §1.9

33 26.4 26.7 38.2 36.3 64.4 66.7 68.4 714 75.1 82.3 90.1

39 3.2 315 45,2 42.9 76.1 78.8 80.8 84.3 88.8 gr.2 107 (
52 42 34 34.0 48.7 46,2 81.9 84.9 87.0 90.8 95.6 105 1i5 )
48 38 39.0 55,6 52.8 93.6 97.0 98.4 104 110 120 132
51 4 41.3 59.% 56.1 99.5 104 108 111 117 128 140
72 54 43 43.0 82.6 59.4 106 110 112 117 123 135 148
B0 48 48.0 69.8 66.0 117 122 125 130 137 150 164
63 50 51.0 73.0 69.3 123 128 131 i37 144 167 172
.................... 66 5 5374 76-572-6 129134 137 143 151 165181
72 58 58.0 83.5 79.2 141 146 180 156 164 180 87
100 72 58 58.0 83.5 79.2 141 148 150 166 164 180 197
75 80 80,7 87.0 82.5 147 152 156 1863 171 187 205
78 62 631 90.4 85.8 163 158 162 169 178 195 213
81 65 85.6 93.9 89.1 158 164 168 176 185 202 222
84 67 88.0 97.4 92.4 164 170 174 182 192 210 230
123 a0 72 72.0 104 98.0 176 182 187 195 205 225 246
96 77 77.0 111 105 188 194 199 208 218 240 263
102 78 82.6 118 12 199 207 212 221 233 255 279
108 78 84.0 125 118 211 219 224 234 246 270 205
114 78 92.3 132 126 223 231 237 247 260 284 312
120 78 98.0 138 132 234 243 249 260 273 289 328 (
i28 78 104 149 14 252 261 268 279 204 322 353 .
132 78 i06 153 145 258 287 274 286 301 329 361
138 78 111 160 151 270 279 288 289 314 344 377
144 78 115 167 158 281 291 209 312 328 359 394
150 78 121 174 165 293 304 311 325 342 374
145 108 86 86.0 125 118 211 219 224 234 246 270
120 92 98.0 139 132 234 243 249 280 273 299 ’3& ;\}
182 92 106 165 145 268 267 274 286 301 R o
138 92 111 160 i51 270 279 286 299 314 3‘4,44“ ‘/3?75’
1} The continuous opsrating voltagas Uy {as per [EG) and MCOV (as par ANS) differ only due to daviations In type test procedures. / (_ o :
Ug has to be considered only when the aciual system voltage Is higher than the tabulated. ,/ s e
Any arrester with U higher than or equal to the actual system voltage divided by ¥3 ¢an be selected. @""' : Y“ ) /

2} With pror duty equal to the maximum single-impulse energy stress (7.0 kJ/kY U

Arresters with lower or higher rated voltages may be avallable on request for special applcations.
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PEXLIM P-X

Guaranteed protective data“f45>420 kV

Max. Rated Max. continuous TOV capability @ Max. residual voltage with current wave
system |voltage |operating voitage ®
voitage
as per as per 30/60 ps 8/20 ps
1EC ANSBV/IEEE .
Un u, Ue MCOV 1s 10s 1 kA 2 kA 3 kA 5 kA 10 kA 20 kA 40 kA
kVims KVims KVrms KVims kVims YVims KVpeak KVpeak KVpeak kVpoak kVpaak KVpeak KVpeak
145 144 92 116 187 158 281 291 299 312 328 359
160 92 121 174 165 293 304 311 325 342 374
162 92 131 187 178 316 a8 336 351 389 404
158 o2 +a4 104 184 328 240 348 3R4 383 419
170 132 106 106 153 145 258 267 274 286 301 320
144 108 116 187 158 281 291 2399 312 328 359
160 108 121 174 165 293 304 a1t 325 342 374
162 108 131 187 178 316 1328 336 351 369 404
168 108 131 194 184 328 340 348 364 383 419
180 108 144 208 168 351 364 313 390 410 449
192 108 1562 222 211 3715 388 398 415 437 479
245 180 144 144 208 198 351 364 373 330 410 449
192 164 154 222 211 375 388 398 415 437 479
198 166 160 229 217 387 400 410 428 451 494
210 156 170 243 231 410 425 435 454 478 524
214 156 173 248 235 419 434 445 464 488 535
2i6 ., 156 175 250 237 422 437 448 467 492 539
219 156 177 254 240 427 443 454 474 499 548
222 156 178 257 244 433 449 480 480 508 554
228 166 180 264 280 445 461 473 463 519 568
300 216 173 175 280 237 422 437 448 467 492 839
228 182 182 264 250 445 461 473 493 519 568
240 191 191 278 264 468 485 407 819 546 598
258 191 209 209 283 504 522 535 558 587 643
264 141 212 306 290 515 634 547 571 801 658
278 191 220 320 303 539 558 572 597 628 688
382 258 206 209 299 283 504 522 535 558 587 643
264 211 212 306 200 515 534 547 571 801 658
278 221 221 320 303 539 858 a72 597 628 688
288 - 230 . 230 334 316 562 582 597 623 656 718
420 330 264 267 382 363 B44 667 684 714 751 823
338 267 272 385 369 656 679 696 727 765 838 f
342 267 277 396 376 667 691 709 740 779 .7 8B2 . Ve 0347
380 267 291 417 396 702 728 746 779 313'”' o ,539?} d /eﬁs
1} The continuous operating voltages U (as per IEC) and MCOV {as per ANSI) differ only due to deviations In type 1est procedures. \ " ,x/j
Uy has to be considered only when the ectual system voltage I3 tgher than the tebulated, \= . <

Any arrester with U, higher than or egual o the actual system vollage divided by V3 can ba selected.
2) With prior duty equal 1o the maximum singla-Impulse energy stress 7.0 KRV (Ug),

Arresters with Jower or higher rated voltages may be avallable on request for special applications.
by

.
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PEXLIM P-X

Technical data for housings

" Sum of withstand voltages for empty units of arrester,

ABB Surge Arresters — Buyer's Guide | Technical Informatlon 51

Max, Rated Housing |Creepage [External insulation * Dimensions
system |voltage distance
voltage
Ug, u, 1.2/60 ps |50 Hx 60 Hz 250/2500 s {Mass Amax B c D Fig.
dry wet (60s) (wet (108} |wet
KVims KV mm KVoaak KVimg KVimns KVpeak kg mm mm__[mm__ |mm
24 24 X024 1383 283 128 126 242 19 481 - - - 1
36 30-36 XVa36 1363 283 126 128 242 19 481 - - - i
39 XV036 2270 400 187 187 330 30 736 - - - 1
52 42-72 X052 2270 400 187 187 330 30 736 - - 1
72 54-72 XVo72 2270 400 187 187 330 28 738 - - - 1
75-84 XV072 3625 578 283 293 462 44 1880 < = +
100 75-96 XV100 3625 578 293 293 462 44 1080 - - - 1
123 80-120 XH123 3625 578 293 293 462 43 1080 - - - 1
90-144 xXviag 4540 800 374 374 660 54 1387 - - - 2
150 Xvi23 4988 861 419 419 704 55 1486 - - - 2
145 108-120  XHi45 3625 578 293 293 462 42 1080 - - - 1
108-144  X\V145 4540 800 374 374 660 53 1397 - - - 2
150 XVi45 4988 861 419 418 704 55 1486 - - - 2
ERSRRRRI 13 -5 1o 1< SIS AV P L SO BBOSG e Fo 1 TR Y1, S 4B - T R 66 1747 E— — e
170 132-144  XHi70 4540 800 374 374 680 53 1400 400 - 180 3
150 XV170 4988 861 419 419 704 57 1489 400 - 160 3
132-192  XVi70 5895 978 480 480 792 70 1744 400 - 160 3
245 180-182 XM245 5895 978 480 480 792 66 1744 400 - 160 3
180-228 XH245 7250 1156 586 586 924 83 2088 400 - 1680 3
180-198  Xv245 8613 1439 712 7i2 1166 101 2647 800 - 500 4
210-228  Xv245 8613 1439 712 712 1166 98 2617 600 - 300 4
300 216-276  XH300 86813 1439 712 712 1168 101 2617 800 - 500 4
216-276  XVaoo 9520 1556 773 773 1254 110 2872 800 - 500 4
362 258-288 XH362 9520 1556 773 773 1254 118 2872 1200 1000 600 5
268-288 XV362 11790 1958 960 960 1584 i48 3533 1400 1000 700 6
420 330-360  XH420 10875 1734 a79 879 1386 131 3218 1400 1000 700 5
Neutral-ground arresters
52 30-38 XNO52 1383 283 126 126 242 18 481 - - - 1
72 42-54 XNO72 2270 400 187 187 330 29 736 - - - 1
100 80 XN100 2270 400 187 187 330 30 738 - - ~ 1
123 72 XN123 2270 400 187 187 330 28 736 - - - 1
75-120  XN123 3625 578 293 293 462 43 1080 - - - 1
145 84-120 - XN145 3625 578 293 293 462 42 1080 - - . 1
170 96-120 XN170 3625 578 293 293 462 42 1080 - - - 1
245 108 XN245 3625 578 203 293 462 41 1080 - - - 1
132-144  XN245 4540 800 374 374 860 50 1397 - - - 2




PEXLIM P-X

Technical data for housings

Figure 1 Figure 2

Figure 4

52 Technical information | ABB Surge Arresters — Buyer's Guide

Figure 3




PEXLIM P-X

Accessories

Line terminals

=

Earth terminals

e,

Dritling plans

ot ~ T .44‘ l : o
s AN 1509
0 |50 . 214 20l 75
Sl 15 80{50l40
4 =
82 (4] 40 907 {x4)
50
1HSA410 000-L 116.5
AlumInium
1HSA420 000-A
o max 34 Stainless steel NOTE! Alternative drilling plan (
3 slotted holes (120 °), n14 at Ri11-127 .
LT 12 @ max 34
F 4 Without Insulating basa
i 115 E: Aluminlum
M12 {4x)
a2 50
...............

1HSA410 000-M
Aluminium flag with other

items In stainless stesl

&30

i25

THSA410 000-N
Aluminivm

@30

125

1H5A410 009-P
Stalnless steel

1H8A420 000-B
Stalnless steel

g 74

(

@80

Insulating hase

1THSA430 000-A
Epoxy resin

el

el

M12 bolts for connection iofstructurej\ Y\f
are not supprlad hy’KBB Hegqlreﬁ\\
Ihreade\;ig?lp lengthis i320 mm, .. 2"

P
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PEXLIM P-X

Shipping data

Rated voltage  [Housing Number of arresters per crate
One Three Six
U, Volume Gross Volumea Gross Volume Gross
KVims m’ kg m? kg m? kg
24 XV024 0.1 42 0.6 86 0.8 152
30-36 XV036 0.1 42 0.5 86 0.9 152
39 XV038 0.5 52 0.5 116 0.9 212
42.72 XV052 0.5 52 0.5 116 0.8 212
54-72 XV0T72 0.5 52 0.5 118 0.9 212
75-84 Xvo72 0.7 71 0.7 163 1.2 301
75-88 L aViteet 1 71 0.7 163 ij.2 301
90-120 XH123 0.7 71 0.7 163 1.2 301
20-144 xv123 0.9 87 0.9 201 1.5 ar2
150 Xv123 0.8 a7 0.9 201 1.5 372
108-120 XH145 0.7 68 0.7 154 1.2 283
108-144 XV145 0.8 87 0.9 201 1.5 372
180 XVi45 0.8 87 0.9 201 1.5 372
162-188 XV145 1.1 08 14 239 1.9 443
132-144 XH170 0.8 B9 a.9 207 1.5 384
150 XH170 0.9 89 0.8 207 1.5 384
132-192 XV170 1.1 102 1.4 251 1.9 443
192 KM245 1.1 98 141 238 1.9 443
180-228 XH245 1.1 115 1.1 290 1.9 545
180-198 V245 0.9 133 1.5 339 - -
210-228 XV245 0.8 133 1.5 338 - -
216-264 XH300 1.0 155 1.7 358 - -
276 ¥H300 1.0 185 1.7 358 - -
216-276 KV300 1.0 163 1.7 382 - -
258-288 XH362 1.6 207 2.3 435 - -
258 XVag2 2.4 242 2.9 497 - -
264-288 Xv362 2.1 258 2.3 545 - -
330-360 XH420 2.4 242 2.3 497 - -
Neutral-ground arresters
30-36 XNO52 041 42 05" 86 0.8 152
42-54 KNOT2 0.5 62 0.5 116 0.9 212
60 XN100 0.5 52 0.5 118 0.9 212
72 XN123 0.5 52 0.5 116 0.9 212 //\\
75-120 %N123 0.7 7 0.7 163 12 301 'f/ :\g\P
84120 XN145 o7 71 0.7 163 1.2 3(31._, R j\ /
96-120 XN170 0.7 71 0.7 163 1.2 0 Q\‘ e
108-120 XN245 0.7 7 0.7 163 1.2 el 30/ 03 € el
132-144 XN245 0.9 87 0.9 201 1.5 . (-f\;‘\-‘\'b?z P
w0 e

Each crate contains a ¢
accessorles for assembly and erecticn. A packing fist is at-
tached externally on sach crats.

Each separate crate is numbered and the numbers of all
crates and their contents are listed in the shipping specifica-

{F i
54_fechnidal information | ABB Surge Arresters — Buyer’s Guide

»

tion. ABB reserves the right to pack arre§te?§ in the maost
affective/sconomic combination, Alternate or non-standard

crates may involve additlonal charges.

The table above Is to be seen as an approximation and

specific data for deliveries may differ frop thg‘,\glg,es__gyen

VORy




For mare Information please contact

ABB AB

High Voltage Products

Surge Arresters

SE-771 80 Ludvika, Sweden
Phone: +46 (0)240 78 20 00

Faxi  +46 {0)240 170 83
E-Mall: arresters.div@se.abb.com

www.abb.com/arrestersonline

N

©Copyright 2014 ABB
All rights reserved

NOTE: ABE AB works continucusly with preduct
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( Data Schedule
Tender |D: 16Q2863109 Pos: 90

ABB High Voltage Products

Data schedule: Surge Arresters
DIMENSION DRAWING: 1HSA134~8664

PEXLIM P-X
P096-XH123
1 General data
Design Zn0, Gapless
Manufacturer, country ABB
Applied standards IEC
Catalogue 1HSM 9543 12-00en
Maximum system voltage (Us) kVrms : 123
Arrester classification as per IEC 60099-4 Ed 3.0 Station; SH
Nominal discharge current kApeak 20
Rated voltage (Un) kVrms 96
Maximum continuous operating voltage (Uc) kvVrms 77
Frequency Hz 16-62
’ TOV capabliity (after thermal energy rating, W)
( 1s kVrms 1086
: 10s kVrms 100
2 Charge, energy and current withstand data
Repetitive charge transfer rating, Qrs Cc 3.2
Thermal energy rating, Wth kJ/RY (Ur) 11
Discharge current withstand strength
High current, 4/10 us kApeak 100
Low current, 2000 ps Apeak 1600
Single-impulse withstand rating (IEEE), Repetitive charge transfer e 4
test value (IEC) - sample tests on all manufactured block batches
Energy data as per previous IEC standard IEC 600994, Ed
2.2
Line discharge class Class . 4
Energy capability ~ thermal energy capability
(as per IEG 60099-4 Ed 2.2, clause 8.5.5) kY (Un) i
3 Guaranteed max, protective data
Maximum residual/discharge voltage
with current wave 30/60 ps (stow-front/switching)
0.5 kA kVpeak 182
1.0 kA kVpeak 188
2.0 kA kVpeak 194
with current wave 8/20 ps (fast-front/lightning)
( 5.0 kA KVpeak 208
' 10 kA kVpeak 219
20 kA kVpeak 240
with current wave 1/{2-20) ps (FOW as per IEEE, steep
front as per IEC)
External inductive effects neglected.
10 kA kVpeak ' 233

4 Technical data for housing
Short-circuit capability
High current, 0.2 s
Low current
External Insulation
Requirements as per IEC 600994
LIWL, 1.2/60 us
50 Hz, wet (60 s}
SIWL, wet (250/2500 ps)
Tested values on empty unils/modules housings
LWL, 1.2/50 uis
50 Hz, wet (60 s}
SIWL, wet (250/2500 ys)
Creepage distance {nominal)

Specified long-term load (SLL)
( Specified short-term load (SSL)
Jnsulaior colour / material
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1HSA802 080-
. Edition 2, 2015

SUMMARY OF CUSTOMER WITNESS TESTS

Routine test requirements

The minimum requirements for routine tests on surge arresters are specified by |EC and IEEE. The tests
performed by ABB fulfils or exceeds the requirements according to 1EC 60099-4 or IEEE C62.11, as
applicable for a specific order.

The routine tests performed by ABB comprise the following, as applicable:

« , Resldual voltage (Discharge voltage) at 10 kA (8/20ps) is individually measured on each MO
resistor. The residual voltage of the complete arrester is taken as the sum of the residual voltages of
the MO resistors in serles.

« Tightness (Seal) check on arresters with hollow insulators having enclosed gas volume and separate
sealing system is made on each unit in a pass/no-pass test. Maximum permissible seal leak rate is
0.0001 mbarl/sec at a pressure difference of 0.1 MPa.

+ Reference voltage (Fower frequency resistive currenty fsmeasured-on each-tnpit:

« After the application of at least rated voltage on each unit for a minimum of 10 seconds, the test
voltage is decreased to 0.9 times rated voltage of the unit (being a higher voltage stress than
required by IEC or IEEE) . At this voltage each unit is checked to have a steady partial discharge
level less than 5pC,

Power losses are measured at continuous operating voltage on each unit.
¢ Grading current is measured at continuous operating voltage on each unit.

Witnessing of routine tests

ABB accepts Inspection and witnessing of these routine tests by Final Customer, Consultant or Purchaser, R -
provided this is undertaken at the time of production and in accordance with our planned schedule.

However, unless an extended visit is planned, not all tests can usually be witnessed for practical reasons.

For example, the Residual Voltage (Discharge Voltage) test is performed during daily production of the MO

resistors, which can occur a significant time before their assembly into the arresters...

If no Inspector is available at the time for the tests, we reserve the right to perform the tests according to our
planned schedule and present the test report to the Inspector.

Acceptance tests are not considered necessary nor value-adding to secure the performance of ABB surge

arresters dus to the extensive testing program already undertaken by ABB (type, routine and sample).

Consequently, acceptance tests are not performed unless specifically agreed upon in advance. Unless N
otherwlise agreed, customer witness of tests on surge arresters from a specific order are hence limited to Vi "j\
the following repeated electrical tests from the above list, performed on an agreed number {maximum 10%)° q’t?" oy
of samples from the actual order, with all testing made on individual units of the arrester: o

+ Reference voltage A8
s Partial discharge PN
o Power losses SR
e Grading current /’/ ;0
FAES
During customer visits, we welcome the opportunity to provide a tour of our facilities and, if pﬁ’ésipj@”js ow
the production of similar equipment from other customer orders. gf e /

w, F

™y

{5 ABB AB
i High Voltage Products
. James Taylor
W Technology Support Manager

9 Principal Specialist/ Surge Arresters

ABB Ludvika, Sweden
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Mpunoxenne N2 17 — Texnudecka AOKYMEHTaUUA (BKMIOUMTENHO KaTanosu), Aasalja NnbrHO OnucaHke,
TEXHWUYECKU OaHHV W XapakTepUCTMK Ha NpeanaraHoTo obopyasake KuM MNpunoxenne Na 3 - TexHUeCkY AaHHW
3a cyx cunoe kaben 110 xV — TexXHUYecKo onucaHue, MpOTOKONU OT TUMOBU MU3NWTBaHUA TIC 3181-13;
CepTuduKkaT/akpeauTalua Ha HesaBWCUMaTa usnuTsaTenta naboparopus, NpoBena TUMOBUTE W3NUTBAHWA;
WHCTpYKUMS 3a nonaraHe/uaTernsHe U MoHTMpaHe Ha kabena, Usucksakns 3a CeXpaHeHue 1 TpaHcnopTUpaHe,
KpaTko onucaHue Ha cucTemara 3a yripaeneHue Ha Ka4ecTBOTO Ha NPOM3BOACTBOTO C NPUNOXKEH cepTrduKaT 3a
BHEPEHa CUCTEMa 3a YNpaBfeHue Ha kavecTeoTo no ISO 8001:2008 unu BAC EN 1SO 9001:2008




“TeXHMYeCKO onucaHue Ha Kaben 110 kV:

2XS (FL)2Y 1x1600RMS/110 - 64/110 kV ' (

CraHpapT Ha KoWUTo oTroBaps: IEC 60840

1. Toxonposogsiyo #uno

Matepuan : Rnymupit (Al)
HanpeuHo ceueHmne : 1§00 mm?
AWameTsbp Ha TOKONPOBOAALLO 3KUAO 14956 mm

THN TOKONPOBOAALLD MKUAO ! KPbIbfl, CEKTOPEH-
MHOFOMMIEH K
HapgnbHa BOAOHENPONYCKNUBOCT : BofobNoKUpaLla feHTa

2, ToKonpoBoasll ekpaH {posogum coii)

MaTepuan » nposoaum PE
JlebefivHa Ha cTeHaTa : nprba. 1,5 mm :
Tvn #a nposogUMUA CN0H : eKcTpyaupaH PE (

3. WMsonauma

Marepuan _ :XLPE
............................ HomunanHa gefenmta Ba.CTaHaTa 118, 0 P oo o e
Hueo Ha Hanpemerune Uo/Un/Um 164 /110 / 126 kv

4, WzonaumoHeH eKkpaH (NpoBogum cnoii)

Martepuan . : nposoanm PE
Tvin Ha NpoBoOAKMUA C0H . eKeTpygupal PE

5. Ekpad/meranHa o6euBKa

Marepuan : MeaHo MHno M meaHa nesTa
HanmpeuHo cevenue : 110 mm?

HaanbiHa BOAOHENPONYCKAMBOCT | NOAYNPOBOAUMA :
Bof0bNOKMpaLLA NeHTa (

6. PaguanHa BogHa nperpaga

MaTepuan : Anymunnnii (Al)
Hebenvina Ha cTeHaTa : 0,2 mm

7. BbHLWHa obBuBKa

Marepuan . : HDPE
HomuHanHa nebenuna :0,6 mm
- 06w, aAnameTsp 1 npubn. 108,0 mm

:npuba, 11,88 kg/m
:1,6m
148 kN (

1or2



MexXaHBuUHY XapaKTePHUCTURA

)

Terno Ha kaGena, npubn., kg/m 11,88
BbHLIEH AMamMeTbP, mm 108,0
Maxcumanha Ternewa cuna, kN 48,0
MuvHMManeH paguyc Ha OrbBaHe, m 1,6
' EnexTpyueck napameTpu
DC cbNpOTHBAEHME Ha TOKOIPOBOAALOTO MMNo npu 20°C, Ohm / km 0,0186
AC CHNPOTMBAEHME Ha TOKONPOBOAALLOTO }uAo npu 80°C, Ohm / km 0,025
KanauutnsHo cbnpotkBaeHune Ha dasa, uf/km 0,31
WHAYKTUBHOCT MEX Y TOKONPOBOAALIOTO U0 U EKPaHa, mH/km 0,12
KanaumTiBeeH TQK Ha 3apemaane, Afkm 6,16
TOR Ha KbCO cveﬁ,‘n\gHue ‘pes TOKONPOBOAALLOTO XKW/ 38 eHa CERYHAA, kA 152,3
21,0

ToK Ha KbCO ChbeAMHENME Nhes eKpaHa 3a efiHa cekyHAa, kA

() |
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General description

Technical specification

Qutput capability
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Requirements for cable laying and testing
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XLPE ower cables

Cables 6-35 kV and 110-220 kV are widely used
for electric energy transmission and distribution
especially in large cities and at production plants,
where electiic energy consumption and load
density levels are particularly high. Although
basic requirements to cables (i.e. reliability,
functionality, low costs of maintenance) are
obvious they should be thoroughly met because
their viclation can cause considerable financial
losses.

Cable’s service life should be long; their function
is to provide continuously the consumer with
sufficient amount of electric power, Unlike cables
with paper-filled or oil-filled insulation that
find limited use from year to year, cables with
cross-linked polyethylene insulation (Russian
designation is ~ CI19, English - XLPE, German-
VDE, and Swedish - PEX) meet that requirement
in full.

Medium and high voltage XLPE cables due
to the design, modern production technology
and perfect materials have better electric and
mechanical properties and the longest service life
among other types of cables of mass production.

XLPE cables transfer capability is substantially
higher than that of cables with paper or oil-filled
insulation. According to international standards
procedure, the cable is designed for continuous
service with conductor temperature of 90°C and
it is still active under emergency conditions even
athigher temper?ﬁ?i’és;'-whiqlhe oil-filled with paper
71110501élalt10n cableggan;yg{?@?a_ﬁ;l&% only to
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Production technology

Advantage of XLPE cableis its environmental safety.
Absence of liquid inclusions ensures maintaining
clean environment, which permits its laying at any
projects and service-free maintenance of cable lines.

Due to its single core design, cable laying is
casier, as well as the installation accessories, even
in the most extreme conditions. Cable laying is
still possible at temperatures up to -20°C with
polyethylene cable sheath.

XLPE cable production technology was first
introduced in the 70s of XX century. The cross-links
are a space lattice constructed using formation
of longitudinal and fransversal ties~l#tWeen
macromolecules of polymer.With its physical and
electrical properties, cross-linked polymer suits
jdeally for insulation of medium, high and extra-
high voltage cables.

LI

During production of XLPE cable a special attention
is paid on the purity and quality of insulating
materials, as any inclusionsreleased to the insulation
reduces the life of the cable. It is for this reason,
the concept of clean rooms, excluding ingress of
foreign particles, as well as interaction with reliable
suppliers of high quality raw materials, are one of
the foundations of the production of reliable cable
with a long trouble-free operation time.

Itshould be stressed that insulation and electrically
conducting screens are applied in the process of
triple extrusion followed with the simultaneous
cross-linking of all three layers. Such a technology
ensutes high adhesion between the screens and
insulation, v
6’(:”})-{" ’T-H“h‘w’““"*

Advantagesiof the enhangced desigirand, modern
production techiivlogy. of YRR, gables have
determined their universal application indeveloped
countries and notable decrease in the iige of other




HVC - a pioneer in Russia’s
le production

he plant “Estralin High Voltage Cables”
(Estralin HVC) #s introduction of innovative tech-
nologies in the field of power cable production.
Providing high-quality production and services,
we are helping our customers to raise their
competitiveness and reduce the adverse impact
upon environment,

Estralin HVC pays attention to technologies
development and advancement that provide
high quality of manufactured products. Only
best materials of leading world manufacturers
are used for cable insulation. These are peroxide-
cross-linked polyethylenes, triingostable (TSPE)
and copolymer (CCPE
skilled personnel and the use of high-quality basic
materials are the key to perfect production that
complies the requirements of advanced Russian
and international standards and equals its West-
European counterparts.

Continuous control oyer all phases of the process,
starting with the choidg of cable and accessories
at the design stage and\up to commissioning
of completed cable line, permits the Company
fully satisfy customer’s requirements to modern
cable lines. A systematic approach of complying
international quality standards has been
introduced at the factory.

High emphasis is placed upon environmental
aspects of the production. Estralin HVC's
successes in development and introduction of
quality assurance systems and environmental

nes%anagemenbhwebeemeeognize&b

independent European certification Company,
TUV CERT: the Plant was awarded certificates
of conformity with regulatory requirements ISO
9001 : 2008,

(




Main types of products and services

A main acfivity | of Estralin

All cables, by their design,

i ___-3 éé—j i}% HYC

HVC is XL ca K 6-220 kV technological data and servi-
production, w ¢ in insu- ce characteristics comply
lated or earthed netwoyks. the international standard accessories;

requirements: IEC 60502-2 (6-
35 kV cables), IEC 60840 (110
kV cables), and IEC 62067 (220
kV cables), as well as with the
GOST R certification, including
those with regard to fire safety.

— technical support at all stages of
cooperation.

J
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Markings B AL IV

Conductor maferialwm)gut designation .' Copper conductor i
1 ]
VA :r Aluminum conductar
I ]
E RMS E Segmented conductor
“Insulation material } Y T TTTTTTTTTIOS D
1 ]
1 1
. 2X8 1 XLPE insulation
1 1
__________________ e e e e e e ]
Screen 'S i Copper wire and copper tape screen
1 1
E SE i Copper wire and copper tape screen
! ' around each cable conductor
1 1
;' ® E Watertight screen from swelling tape
- ! : which provides tongitudiral-water sealing _
1 1
E (FL) :' Watertight screen from swelling tape (
: + which provides longitudinal water sealing and Jami-
! 1 nated polymer
i 1
Armouting [0 ! “Wires armouring from galvanized steel T 7]
1 1
1 [}
............................................... : -~ : . 'Armouring: tape ffomgalvarﬁzedsteelwinding S B
i . spirals in the opposite directions
1 ]
1 T .
;' B i Armouring from double steel tape
1 [}
i 1
v R 1 Armouring from galvanized steel wire of coaxial shape
1 ]
Sheath T CRCTTTTTTT T Uleadsheath 77T TTTTTIIIII ey
1 i
LY ! PVCsheath
1 1 '
v 2Y t XLPE sheath
3 1
i H E Halogen free flame retardant sheath (
) 1
___________________ +___~___nu_______-"“uﬂ__-__+-_________-“_____-_Hn_u______--uu_______".
! LWL (following screen designa- ; Optic fibers in steel tubing inserted into copper
1 tion) Ir
! i
¥ \ '
Estrain HVC == =




6-35 kV XLPE\cables

Comparative characteristics

i
I
T
; ; .
] 1 )
————————————————————————————————————————————— + + +
1 L} ]
Continuous permissible temperature, °C ! ! '
e e i + + +
Permissible heating in emergency, °C ! ! E
————————————————————————————————————————————— + + +
Maximum permissible temperature ': i :,
under short-circuit current flow, °C ! ! !
--------------------------------------------- + + *
1 [} 1
Minimum cable laying temperature without pre-heating, °C E -20 i 0 E 0
............................................. e EREEEETETTLI SELEEEEEEE S
Relative permittivity & at 20°C ' 24 b 40 40
1 ! L]
Dielectricloss ratio tg ® at 20°C ! 0,001 0008 0U08
————————————————————————————————————————————— B e el S
Level differential at cable laying operation, m E not limited E 15 E 15

Main advantages of XLPE-cables are:

big cable transmission capability due to
increased conductor permissible temperature
(permissible load currents are 15-30% higher
than those of paper-insulated cables, depending
on cable laying conditions), '
high-current thermal stability at short circuit that
is of a special importance when a cross-section has
been chosen on the basis of short-circuit nominal
current only;

light-weight, smaller diameter and bending
,  radius, which facilitates cable laying in both cable
structures and underground along complicated
routes;

feasibility of cable laying at temperatures up
to - 20°C without preheating due to the use of
polymer materials in insulation and screening;
low specific damageability (practice of XLPE-
cables employment demonsirates that their
damage resistance at least is 1-2 orders lower
than that of paper-insulated and cables);

i

absence of any liquid components {oils), and
therefore, time and cost of cable laying and
installation is reduced;

single-core design permits cable to produce
with a conductor with cross-section up to
1000 mm?2 that is optimal for a large-power
transmission; - :

large lengths for construction: up to 2000-
4000 m.

Take into account_thaiﬁl’i‘eﬁmgﬁm type of single

core cable faults are s *glgﬁpha}*sé‘"shg\r}t“gircuit;
it is possible to conflrm_ th%\ff?-}reggi’;; cOBts~are
drastically cut. I bir b1ty

- .Qﬁ[q

o

e

Strong insulation provides enormous advéﬁ?%iges
at the cable laying over a sloping, hilly or rough
texrain, ie. along the routes with considerable

level difference, ji{ vertical and inglined collectors.
Fo V

\*\»
j15
i
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Design

6, 10, 20 and 35 kV XLPE cable consists of a
round copper or aluminum stranded conductor, a
semiconductive layer over the conductor, a cross-
linked polyethylene insulation, a conductive layer
on the insulation, a conductive tape, a screen of
cooper wires and a copper band, a separating

~layey, i i
and a PVC plasticate sheathing or PVC plasticate
sheath of reduced combustibility with reduced
smoke and gas emission, or a sheath of halogen-
free polyethylene composite,

.

In order to ensure the screen longitudinal sealing, a
water-blocking conductive tape can be used in place
ofaconductive tape, and a water-blocking conductive
tape layer can replace a separation layer.

Cables indexed «FL» are provided with an alumo-

MWWWW '

or PVC sheath apart from having longitudinal
sealing. Such a design creates an effective diffusion
barrier stopping penetration of water vapors; and
an outside sheath of black polyethylene provides
protection against mechanical damage.

L .
i,

Plisie
'
Sy,

Modem solutions

L.

Iﬁpower cables] B

Field of application

2XS2Y, A2XS2Y, cables are used for underground
lines for complicated sections of the routes, as
well as for overhead lines providing proper fire
protection, Cables with longitudinal sealing could
be used for underground lines in humid soils and
in damp, partially flooded premises.

2XS5Y, A2XSY, 2XS(FLYY, and A2XS(FL)Y cables are
used for cable structures and industrial premises
(2XS(F1)Y and A2XS(F1)Y - in batch laying), and (
also underground in dry soils.

ZXS(FL)Y-L.S and A2XS(FL)Y-LS cables are
intended for stationary overhead batch lines, in
cable structures and premises that have specified
Jgigjfation on smoke consistency in fire situations.

AL O
e,

PIXSFYYHTE, and "ARXSF)Y-HF are used for

eféiealf installations inside public

and industrialbuildings limited by requirements

restricting impact of corrosiye ‘éises.
o

f”"‘i{
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XLPE cables 6-10 kV
6-10 kV' XLPE cable specifications
Nominal cross-section immv' 50 | 70 | 95 i 120 | 150 } 185 | 240 | 300 } 400 | 500 b 630} 800 | 1000 ! 1200
------------------- +-———+—---+--———+--—---!--———{----l-----+-—---t——--+—--'-i----f——--!--————i-——-~+———-'-
Screen cross-section {mmti 16 | 16 | 16 | 16 + 25 | 25 | 25 : 25 ! 35 135135 13513 ! 50
—————————————————— f----+-——--+--—--—+—-—-+‘---+—--—+--—-+-—-‘-+--——+——--4-~——+-—~--+--—-—-—+-——-f-——-—-
Insulation thickness mmi 3,4 | 34 | 34 | 34134 1341 3413413413434 | 34134 34
------------------- +—-—-+—---+——--+—---+-—--+—---+—--—+—---+——-—+---+—-——+----—+—--—+----—+——---
Sheath thickness ~ imm! 25 § 25 125125 125125125 125125 {25827 127129 1.29
+ + . [ T O S e e Rt Rt i daaialial
D outside® {mm! 2741291 130,8132,313351354137,6139,9 14291459 498! 54 1582 634
—————————————————— +——-+—--——+—-—-+--——+-——-+--——+-——-«--—--+——--+———+———-§—-—-+——-—§—-—-+—-—-—--
WL it st ano
Al conductor | kg/1 689 | 784 | 891 | 994 11189 113291629 1746217312512 2981 3543; 4210 | 5152
Cu conductor | K1 999 | 1217 1 1479} 1737 | 2117 § 2473} 3014 | 3602 } 4647 5606 } 6894, 849210367, 12781
——————————————————— +-——+-----+—--—+----+--—-+—---+---—+---—+-—--+---—+—---+----—-}——-—+~--——+——---
Min. bending radius | cm | 42 | 44 | 47 1 49 1 51 1 53 1 57 1 60 | 65! 69175 181187 1 95
------------------- +----+-—--+—---+-——-+-—---+-—-—--+-—--+--—-—+----v+——-+—---+—--—+----+—-—-+---—--
remisepaingione |1 L L TR
Alconductor | <N | 1,5 ¢ 2,1 12,8513,60 14501555720 19,00 12,0 115,01 18,91 240 1 300 | 360
Cuconductor | | 25 | 3,5 | 47516001750 19251120} 150 ;20,0] 250315 40,0 500 ; 60,0
—————————————————— +-—-—+----—+————+—--—-+--—-+----<}-—-—+--—-+-——-+----—é—--—+---——+-—-~+-—--——+———--
3 ] 1 ] 1 1 1 1 1 ] ' I ) 1 ] )
i‘f‘a"'ls;‘}gle length v 119760!10380! 9150 } 8550 | 7810 | 7090 | 6410 | 5810 } 5270 ; 4760 114290} 3790, 3410 , 3050
R 2 A T S SRS S S SS SD SO S SRS SRS SN S PR PRPTE
Continuous permis. | : : : H ' i : : : X ' A : g
earth current® : : : : ' : ' ; i | \ : " ; :
(% Cu " & . o3 L 973 ) 326 | 370 | 414 | 467 | 540 § 607 | 683 | 768 | 858 i 947 | 1026 i 1060
._________-__Al___,i___£_1_7§,1_2_1_2_l_%5?’_l?ﬁ?.i_3_2_2,1.3_6_5_i_4??’,1,_4_7?_i_5’%31l_6.1.8_i_7_0_2.i_7??_i_8_7}_i_9.2_0“
Continuous permis. | ! ' ! ' ' ! ' ' . ‘ ; : i :
earfh current® ' : , | : : f : : ' k P ; ' X
e ™ i A:231 ' ogy 1336 1 379 ) 421 ) 472 L 542 | 606 | 662 1 736 1 814, 889 1 957 945
Al v A Qa0 990 | 262 1 296 | 331 1 373 1 431 4 484 | 540 609 | 683 5 759 | 833 1 846
——————————————————— 4-----+—,———-+-----+—-———+-n---+-—-—+-----+—-——+~--——+u——+—--—-+~---—-]+----+———-—1‘--—--—
Conti is. ' l " : | . i : i i : . i '
Comimow PPN bbb b
Cu | , 1259 13221391450 ;509 5811 683 782 899 11030} 1175113271 1452 1 1541
| OO AL 1% o0m {250 1204} 350 ) 896 454} 535 614 1715 ) 829§ 959 1110211290 1 1934
COIIHI'\IIOIIS ermis 1 E 1 t ] 1 ] i 1 | 1 1 1 t 1
Comnwowepermis Lo bbb
| 1 § 1 1 1 1 1 | al, ! 1 | 1 '
Cu | . 1301 374 4541 522 1 582 1 662 1 771 ' 878 17960.1 1090122211355 1497 1 1501
000 A I i ¢ 0 1 1 ! 1 i o 1 ! t 1
Al 2 12341200 13551409 1 458 1 525 1 615 1 70263796 1 909.41036 11170 1308 1 1351
S TS DR
e SR
1 All data in Table 1 apply for categories A and B networks (acc. to [EC 60183). e Ty r

. . , s . . ATEG Ly
2 Cross-section of the screen shown in the Table is minimal. Cross-section of the screen is gﬁénu_g‘der cbﬂ;ﬂ},ao A of short-

circuit current,
3 Weight, outside diameter and continuous permissible cable currents are for cablé type }Kgﬁ
cross-section of the screen. If a larger screen cross-section is desired, continugus pey. f1i85]

because of increased losses in the screen. e

==1  Modern solutions for power cables | Estralin HVC




XIEPE cables 20 kV
20 kV XLPE cable specifications
Nominal cross-section fmm'! 50 | 70 | 95 {120 } 150 | 185 | 240 | 300 | 400 1500 1 630 | 800 | 1000 ¢ 1200
il U S Uy -r-—-—+-——--+-——-+~---&----+—-—--+~---+—---+—-——+---—+—-—~f--——+--——--}--——+-—--
Screen cross-section’ 'mm'l 16 | 16 ! 16 | 16 | 25 | 25 i 25 | 25 1351351351351 35 1 50
et et et e e m +—-——+-----+——-—+----+—---+---—i--—-—+-----+-—-—-0-——+—~--l--—-+----+————+—---
Insulation thickness 'mm! 55 | 55 | 551 551 55 | 551 55 1 55 1 55| 55! 55 | 551 551 55
.................. VS OO S P SRR PN SO SRS ST S SR S SR SR S
Sheath thickness  'mm} 25 | 25 1251251251251 25} 25 | 25 1271271291 291 29
------------------- LTI N Yy + + + + hilndialaialt S S E D I IO P A AU AR
D outside? imm ! 316 ! 33,3 134913641377 1396 41,8 | 441 | 47,5 150515401586 62,4 1 67,6 (
——————————————————— +—-u+-—-—+—-----+----—1----—i--——-+---—-+--——-—+--——¢---g--——o-----o--——«»--—-—+-—-——---
Weight approx.? E i i ; l: ; i ; .: :' f ;' i E 1
Al conductor | kg/! 849 ! 953 1107311185 11386 1 1537 | 1751 | 1981 12455 128151 3277 13899 | 4557 | 5568
Cu conductor § *™ ! 1158 | 1386 | 1660+ 19271 2314 | 2681 + 3236 ! 3838 14930 | 59081 7192 1 8848 110744113197
------------------- +--——+—----+---——+-——---4-—--+-——--*-———+-----+--—-—1-—----+----+----+---——+---—+---—--
Min. bending radius 'em ! 48 | 50 152 155157 160 63} 66 | 72 176 1 si 188 1 94 1 101
'i);“':_i;)i—__u}l}j;é;d-_—::—“-:"—'-:—"--T'_"-'"—'ir_"“:"-”—”_”-"::‘”-':"h':—_“T““-T——“:“"::'T'T:""T-—"-T'u”-':”—' .......................
| Fermissiple p e | ] ] ) : ' ' | ! | 1 ' i ) '
Alconductor 1 xN | 15 | 2,1 12,853,601 450155517201 9,00 1120} 150 1 18,9 124,01 30,0 | 36,0
Cuconductor | . | 25 | 35 1475,600! 7501925120 150 120,01 250 | 31,51 40,0 | 50,0 | 60,0
-—---—--——--——--4--4—-—4-——-—-4-——-—+----+----+--—--+————4——--—+——--—+—-u-+--—--1-----+-——-+--—-+-—---
» 1 ] [} I 1 1 ] 1 i 1 1 ] ) ! 1
Max. singlelength 1|+ g0 ! 7500 | 6670 1 6250 ; 5770 | 5260 | 4790 | 4370 13990 ! 3620 | 32602910 2640 } 2370
SUPPIY:‘ t ) | ! | ' 1 i | i | 1 ) i 1
-é- ---------------- T-———+——--¢I--———+—-—--'1----+-—--T-—-—+—---:---—+—---T-—---+----+---—+---—+ -----
ontinuous permis, ! ! ! : ' ' : ' ' | | ' : X '
earthcun‘entI:Ii:.::ii.::i::::l:
090 Cu | A 1224 1 274 1327 | 371\ 416 | 469 | 542 | 610 ! 687 ! 774 | 869 | 961 ! 1040 y 1073
N f*.h---i---iﬁ?f‘.i_%1§_i_2.5f‘_;'_2_8?_E:°’_2_3_i_~°’_6_5_i.4_2_4.i_4_7_9_i_5’%5_i.ﬁ?}.i.7_0_‘5_EZ9_4HE_3_7_9_£_9.2§‘,.
Continuous permis. ' ! , ' ' : : : ' ; i i i i :
carth current? , ' : i i i ' ! | : | ‘ ; : |
e Cu A 1 231 | 282 1337 1 382 | 423 | 474 | 545 | 609 | 667 | 742 | 823 | 900 | 966 | 953 (
Al i :180:220:262:298:332:374{432:485:543:612:688:765:839:352
e e e e +---+-———+--—--—+--~—+---—+—--—+----—+-———}--—-+——--{----+-—--+——--+——-—-+—-———
Continuous permis, | ! , i ' 1 : ' : | . ‘ ' | i
air current? o ' ' ' l " : i : ; ' ' ) i
Cu | A 1 261 | 325 1 394 | 453 | 512 | 585 | 687 | 786 | 903 | 10361182 1336 1468 1 1555
____________ f‘}____L,-i_2_0?’_i_2_5?hi_~°’.0_5_i_3_5?_i.~°{9§_i,‘{5?_i_5_3_7_i_6.1_6_i_727:i_8.3_0_i.%@.i?%@‘%i}??.ﬁ_i_l?@.
Continuouspermis. | |} 1T ey
arewment 4L L b L L b
EO® S |, 12981871450 1 517 1 577 1 657 1 764 | 868 1 965 11088 1122111359 1 1500 + 1509
AL v 7 12321289 1 351 1 404 + 454 1 519 1 608 | 694 1 788 | 902 11028 11165 1 1304 | 1352
m“_,‘w“%‘
—
! Cross-seclion of the screen shown in the Table is minimal, Crossfséétion.af th sqmm nder condition of short-
7 Ak thescre
circuit current. L 7w ‘-”-3.’?‘“".&'}“' . '
* Weight, outside diameter and continuous permissible cable currents ar‘E‘féf‘cable‘t;gRggl 2X with minimal

cross-section of the screen. If a larger screen cross-section is desired, continuous perniissiBic.c
because of increased losses in the sereen, /

> Deviation from the nominal construction 1 gth is + 1%,

N
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LPE cables 35 kV
35 kV XLPE cable specifications

Nominal cross-section imm(} 50 | 70 } 95 §120 | 150 § 185 | 240 } 300 } 400 } 500 : 630 } 800 11000 ¥ 1200
------------------- e i el Al el At SRS

Screen cross-sectiont imm'} 16 | 16 | 16 | 16 | 25 1 25} 25 | 25 | 35 | 35 | 35 | 35 ! 35 1 50
------------------ P S - T it R R R R R Rkl Sl Al S A
Insulation thickness imm! 9,0} 90 | 90 190 11901251 90 1 90 {90} 90} 90 1901901 90
------------------- e e mdomcmdme—admmm—damn—fomememdemmmfommmfm—mm o m b —sden oo
Sheath thickness ~ imm} 25 | 2,5 | 25125 1251251 25 | 27 127129129 12,91 29 1 29
& ..-a.--—--1------1-----1‘—--—+«-—--i----+——---{------+———-4----+-—--+~---+-————+—---

| D outside? ‘mm! 382 1390 | 41614311447 14671 49,31 51,6 1550 158,01 61,4 1656 694} 74,6
 Weightapprox? A S S R R A S N R S S T A
Al conductor | kg/ | 1171 1 1293 1 1428 1 1556 1 1770 1 1948 } 2214 1 2470 129801 337113863 144951 5162 | 6324

Cu conductor | K 11480 | 1726 | 2016 2298 | 2698 1 3093 ! 3699 | 4326 } 5455 6465 ! 7781 9445 1137913953
------------------- U U G SR it et Aedeteid St it
Min, bending radius +cm ) 57 | 59 | €3 | 651 67 1701 74 1 78 |83 87 92 ! 99 1104 1 112
ERSPIPPIG RIS S R SR RS N R S S RN S SR S
Alconductor | «N | 1,5 § 2,1 |2,8513,60 1450155517201 90 1120150 18,9 1240 1 30,0 1 36,0
Cuconductor | | 25 | 35 14751 60 175019251120} 150 ;20,0250 315! 400! 500 ; 60,0
------------------- R I G ek it il Aol ol St A S

L] ] 1 I ] ] 1 1 ! 1 1 ] 1 1 1 1
Max.single length & 1 7600 ! 6990 } 620015950 | 520 {5100} 4670 4350 3950} 3610 1328012510 2700 } 2430
| SRR TS S S SIS SRS NS SO IR SASUIS PPN SPUI SR SR BRSSP
Continuous permis. | | ' | ! ' Vo : ' ; i i | i

. 1 r ] i 1 ' 1 1 ' ]
earth current? b " : : 1 : ' : i i ' ' : !

090 Cu : A o4 1 274 1 327 ) 371 1416 469 3 542 ) 610 | 687 1 774 1 869 1 961 1 1040 v 1091
e f*_l__-_i___i_1_7f*_l_2_1§_i_zﬁf’t_i_?_g?_i}?%?:i_?iﬁﬁ_i_%zfi_i_‘??,i?%51lﬁ?ll.7.0,5_1_7_9%_':.8_7_9,:,.9_3_9..
Continuous permis. | ! : ' ' : ' : . : ) : : : '
earth current’ o i ) i i d i ; i i i i i :

oE® Cu |, 1231} 28213371382 11423, 74 | 545 1 609 } 667} 742 3 823 1 500 | 966 | 965
_____________ AL 1711801220 1 262 298 113321 374 | 432 | 485 | 543} 6121 688 1 765 ) 839 } 861
Continuous permis. E : ' : , i : E ' : A ; E ' i
air current? | : : i ' l ' . : | , : . " ;

& Cu o, 1261533539 453 1 512 1 585 ! 687 ) 786 | 903 11036 | 118211336} 1468 | 1572
____________ Al-___i___i_%o?-i_2_5?_i_3_0_6_i.3_5_2_l,3.9?_i_‘4.57_i_5.3?_1_6_1_6_i_717..i_8_39.l_9_69.iHQ’%U%@@E}?‘E@.
Comtinuowspenmis. |+ 1L 4041 bbb
air current A R T T U D D DS UV SO O

OE® CU 1, 29813711450} 517 1577 1 657 1 76 | 868 1 965 110881221 11359, 1500 ; 1520

Al A 12321280 i 3511404 1 454 1 519 1 608 : 694 1 788 1 902 110281165 1304 1 1352

I Cross-section of the screen shown in the Table is minimal. Cross-section of the screen is chosen under condition of short-
circuit current.

2 Weight, outside diameter and continuous permissible cable currents are for cable types 2XS2Y u A2XS2Y with minimal
cross-section of the screen. If a larger screen cross-section is desired, continuous rermissible cable currents get lower
because of increased losses in the screen. /

3 Deviation from the nominal construction length is + 1%. /u
[T Ry i
(S
A k. {209 AT /
*'-r..,‘__[-"- - P
e N TR
Il
e | odern solutions for power cables | Estralin HVC £ 115 5
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XLPE cables 6-35 kV

Medium voltage cables load capacityis calculated
for the following conditions:

Laid in ground:

load factor 1,0
depth of cable laying 0,7m
soil thermal resistance 1,2 Kem/W
ambient temperature, t° 15°C

conductor temperafure, t° 90°C

Laid in air

load factor 1,0
ambient temperatitre, t° 25°C
conductor temperature, t° 90°C

Continuous permissible currents are fixed foreach  When single-core cables are fixed in triangle
cable line under service conditions with regard to  formation they are laid immediately adjacent.
specific requirements. At different design ambient When single core cables are laid in flat formation,
temperatures, it is advised to use corrective ratios,  clear distance between them is one cable diameter.
given in the following Table.

Temperatutre y 5 4 0 1 5 1 10 ) 15 | 20 ) 25 ! 30 ! 35 . 40 , 45 |, 50 (
in ground v L13 1 1,10 | 1,06 | 1,03 | 1,00 | 0,97 ! 093 ! 089 ' 086 1082 1 077 ' o073
it e L e o m - - L Formman - tomma e~ L] L Fommaa fmm

in air !

121, 1,18 | 1,14 | 1,11, 1,07 | 1,04 | 1,00 | 096 0,92 | 0,88 | 0,83 | 0,78

Correction factor

"\\\

a;Ii!\ Modem solutions for
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XL!’E cables 6-35 kV

Correctlor} factors Or_l m‘mbffr of working Cabh?s Correction factors for side by side laying
arranged in plane side by side underground in of the 6,10,15, 20 and 35 kV cable
pipes or without pipes, are used, when a sectionof [----""--ToTsTToTTTTmTTTTTTTETRTOT R
a cable line between the earthing pointsis partially Cables partially laid in separate pipes 1 0,94
laid in pipes, under following conditions: ~ -esroomoomorosmmmmoooenToT oS E ----------
— cable are laid in a triangle formation Cables in separate pipes onaplane 1 0,90
Ove‘f a substantial part of the line Single-conductor cables laid in triangle for- ' 0.90
section; mation in a common pipe : ’
~ pipes are laid in flat formation;
~ length of piping composes less than
10% of the section between the earthing Correction factors for group of cables in the ground
points; [T it
Clear Number of groups
— each cable is laid in a separate pipe; distance '----- pom- R LRl ek b Mkl
. ) between | ! ! ! !
— pipe diameter is twice cable diameter. groups,mm | 2 | 5 ! 4 1 5 . 6
100 1076 067 059 | 055 ) 051
200 108110711 065 1 061 | 049
——————————— O Rk Il Sttty
400 10851 0771 072 1 060 | 066

g Correction factors for group of cables in air
g e pmangedinatiangle |
-
/] o Number of cables/systems on a rack
. T et rmmm e ———— e ————— e e =
| 1 ] . L
g T meblf” o1 0 2 3
7 =20sm __ ofracks . ___ e ]
- { ' :
1. & &L s STt
¢ - wT 2 L 1,00 1 095 09
T e mm e mm = P R

s2m  2d  2d f el 3 1100 0 092
~f - o m e —— -
g L0931 090
7 T pommme o
] Lo 090 v 0,88
- A [
-~ 1 1
- ! 0,85 ! 0,83
“ Fmm m e —
A 1 1
7 S SO Ao
1 1 1
r ' 0,81 ' 0,79

Modern solutions for poyyér cables | Estralin HVC 7 135 ,;1
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XLPE cables 6-35 kV -

Short-circuit currents

Short-circuit current for all types of cables and cross-sections are calculated on the basis of the following
conditions:

Conductor temperature Screen temperature
before short-circuit 90°C before short-circuit 70°C
after short-circuit 250°C after short-circuit 350°C

Permissible conductor one-second short-circuit Cument
"C’o";{d‘ﬁc}af..'..'.'T.T.;.T.f.i.."..’;.““"‘;:"..77'..*;.*—--T--“T..—..—.——v--~—T——--Te.f..--..T.-n....-T,,_..,.,'. ________ T e
cross-section ; 50 ; 70 | 95 | 120 | 150 ! 185 ! 240 ' 300 . 400 | 500 ) 630 1 800 ! 1000 ! 1200
Lm? L R SO R SO SRR SRS S S S SR S S N H—
Copper [ 1 1 I ! I I ' 1 1 1 ¢ 1 i
v715 1,00 0 13,6 0 17,2 1 21,5 0 26,5 1 343 v 42,9 1 57,2 715 1 90,1 1+ 1144 1 143,0 1 172,8
conductor | 1 ' 1 1 | | 1 ' i 1 | 1 ]
[ Aluminom T""T""“T"“T"“'.*“"T'"'T'""*"“T"“T“""I“"T """" N T
tmintm | 47 ) 661 89 1113 142 1 175 1227 1 282 1 37,6 1 47,0 ) 592 1 752 1 939 )+ 1143
conductor ' ! LT R il B Skt By ! ! !
Permissible screen one-second
shorf-cireuit current
| Screent | . [ T [ If short-circuit duration differs from 1 sec., short- (
cross-section , 16 , 25 | 35 ! 50 ! 7p circuit values shown in the Tables are multiplied
mm? ; | ; | by correction coefficient:
———————————— L e i T L S
1-sec. screen | : : ' :
short-circuit + 33 | 51 | 71 | 102 ! 142 K =1At, where t — short-circuit duration, sec
current, KA | | ; H '

o,
j Q&%“M
£ 2 T,

. s . . £
! Values of permissible short-circuit currents for different cross-sections-of e gcreé’n pr? calg‘]'ate on request,
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XLPE cables 6-35 kV
Electrical specification
Conductor’s DC resistance at 20°C, Q/km, not less Conductor resistance at temperatures, different
" Nominal cross- | .7 T from 20°C, is calculated with the formula:
section of : Copper i Aluminum
" conductor conductor
| _conducto,mm? T ] for copper conductor:
50 : 0,3870 ! 0,6410 R =R, ‘(234,5+1)/254,5
_______________ TSN OO
H 1
_______ ',_7(2______1__"_0_,%6_8_0__“_1__”_0_,%4_3_0“_"_ for aluminum conductor:
95 | 0,1930 : 0,3200 R =R, (228+7)/254,5
_______________ s et SRSt
120 : 0,1530 : 0,2530
--------------- R R it where:
______ 1 _5_0______;_____0_'1_2_4_0_____1_____0_"‘_1_0_6_0_____ t — conductor’s temperature, (°C),
185 : 0,0991 k 0,1640
—————————————— R e R el . ol (S
240 : 0.0754 : 01250 R, conductor resistance at 20 C,
——————————————— L L (Q/km),
300 X 0,0601 . 0,1000
______________ e e ]
400 ' 0,0470 E 0,0778 R—: — conductor resistance at d°C,
--------------- jummmrm e e m e a e S —— L a= Q m
500 : 0,0366 \ 0,0605 (Qfkem)
______________ kR R
630 \ 0,0280 : 0,0464
_______________ e o Rl
800 ; 0,0221 ) 0,0367
_______________ T I
1000 : 0,0176 h 0,0291
_______________ b L]
1200 : 0,0151 \ 0,0247
Cable capacitance for various voltage levels, uF/km
i Conductor cross-section, mm?
Voltage, kV ... v e - e - e e a———— - BU g S
50 ' yo ! 95 ) 120 | 150 | 185 | 240 | 300 ; 400 ; 500 y 630 |, 800 .1000.1200
------------ +-----+-——-—+-—-—--<}-—-——-+-----+-——--—+——--- —————— -----+—-—-—+-----+----— P e et
6 :0300 0340 0,390 | 0420 0450 0500 0560 0610 0,620 | 0670 0750 0840 0930 1040
_____________ A At AR IS TR SRS PR St S AN SRR PEEERE RS
:0255 02891 0328 6,351, 0384 0423 0,468 | 0516 0, 69«‘10630 0700 0792 0880 0,983
R A Lk B R B Al Sl 4 —————————— + ----------- =--4-+ --------------- +———-—
' ,0226 0254 0288 0307 0336 0370 0410 0450 4@3\};\0 ?50 0610..,0680 0757 0,845
-------------------------------------------- A o 1% SRR~ 3 +----- - ———
0207 0230 0262 0280 0305 0325 0369 0405 0@5 0492 0?484 0615 |“0 ;68 0759
+ ————— + —————————————————————————————— + ---------- + —————————————————————————
0179 0200 0225 0240 0260 0235 0313 0343 0376 0,414 ! 6&?30&515 "66 0633
.0130 0143 0159 0168 0181 0196 0214 0/3‘30 0253 ‘V,‘%GQB% 0399 0371 0,411
/{\_"\

ns%qgfrgfuhe Feables] Estralln HVC
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XLPE cables 6-35 kV

by
Charging current for various voltage levels , A/km
.: Conductor cross-section, mm?
B N S e T
! 50 ! 70 ! 95 ! 120 ! 150 ! 185 ! 240 ! 300 ; 400 ! 500 ! 630 ! 800 :1000:1200
........... P it vl St Sl oDt TETT I SISt S SO SO SN S
6 1 0,305 | 0,348 | 0,381 ) 0,414 ; 0,446 ! 0,490 | 0,555 | 0,599 | 0,609 ! 0,675 | 0,773 | 0,871 | 0,969 | 1,068
""""" 10 “"?_0-4-3-5” | 0,490 | 0,544 | 0,580 | 0,635 | 0,689 | b?:{n"?b:éu{{i?{6&1'?1:5;7'@"?'1:2'1?3?'1:927"3‘?"1:5,{4'?'1:;?85
5 ; 10,560 £ 0,630 | 0,710 0,780 | 0,830 1 0910 | -1_61"0-3-1:1-0-0_.7"1:53-0—?_1:376"0_?—1:450'?-1:57-0-?_1:550_?5_:666 (
o ; 10,617 | 0,689 ¢ 0762 | 0,834 1 0,945 1 0079 | 1,082 | 1161 1,270 § 1,415 | 1,560 | 1,778 1 1,959 1 2,290
35 o880 10161143 | 1,206 § 1,270 | 1,397 | 1,504 | 1680 | 1841 | 2,081 | 2,022 | 2,59 | 2,857 | 2,610 |
Conductor inductive reactance at ffequeﬂcy ____________________________________________________
i of 50-Hz1; Ofkm
[ “Nominal o T i W ? - 0y “:' kv ] Calculation of inductive reactances are carried out
ductorcross [T T ETtToSSyes o g a oo with cables arranged in a triangle immedjately
section, mm? OOO! é%) O,0.0% :: adjacent, and in flat formation with clear distance
""""" 5 '0""":'6'26;*6'155 6"219" 6"1,;5 6'251' 10,156| Petween the cables equal to cable diameter.
"""" 70 1019610119 10,210 0134 0,229 : 0,186
""""" 95 1018910112 0,205 0127 1 0214 | 0,139
''''' 120 018410108 0,198 | 0,122 0,200 1 0135
"""" 150 10,1791 0103 0,192 0,116 | 0,203 | 0,127
s owsion oissonia|oios o] (
240 10,170 | 0,094 | 0,183, 6,107 { 0,193 ! 0,117
"""" 300 101671 0,091 0179 10,103 10,189 | 0.113]
''''' 400 10,1651 0,088 0,173 | 0,097 0183 : 0,106 |
""" 500 10161} 0,085 | 0,169 1 0,093 1 0,178 0,102
630 10,159 10,083 § 0,166 10,090 1 0,174 1 0,098 |
|00 105710,08110,163 1 0,087 ¢ 0,170 : 0,094]
""""" 1000 10,1541 0,079 | 0,159 | 0,08 | 0,166 } 0,090 |
oo o 0158 o0 16 10087

! Inductive values are calculated with regard to the screen earthing from both sides.

? Inductive reactance vatues for other classes of voltage and another arrangement of cables are calculated on request.




(

XLPE cables 6-35 kV

Cable laying conditions and testing after medium voltage cable laying accessories

installation

Bending radius of XLPE cable during cable laying
and accessories installation laying procedure
shall be at least 15xD, where D — outside cable
diameter, When cable accessories installation

When installing with the use of a cable sleeve or
taking by the conductor, pulling tension shall not
exceed the following figures:
F=5x50 N/ mm? — for copper conductor,
F=5x30 N/ mm? — for aluminum conductor,
where S — conductor area of the cross-section,
mm?.

Cable temperature during installation shall be not
lower than:
-15°C — for cables with PVC- plasticate
sheath;
-20°C - for cables with polyethylene sheath.

This is achieved when keeping the cable in warm
(about 20°C) premises during 48 houfs or with the

After cable laying and accessories installation
it is recommended to conduct testing with the
following AC voltage, frequency 0,1 Hz during 15
minutes:

is carried out with the use of a special template 10 kV cable with 18 kV,
""-----—mhthﬂa}ben&hagfédiﬁs—isper—mi’steette-beredueed—___IS_kV_cabIEMthﬁikY
(_ ~down to template 7,5xD. 20 kV cable with 60 kV,

35 kV cable with 105 kV voltage.

It is permissible to test with AC voltage of
industrial frequency during 24 hours:

10 kV cable with 6 kV,

15kV cable with 8,7 kV,

20 kV cable with 12 kV,

35 kV cable with 20 kV voltage.

On completing the installation and in coordination
with cable manufacturing plant, cable testing
is permitted with DC voltage of 4U, during 15
minutes.

Cable sheatf shall be @sted-with DC voltage of
10 kV, applied be}t(/(féé‘h{_ﬂgg:%jcws een and
earthing device ditring at I e

4
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XLPE cables 6-35 kV

\

Capacity of cable drums

___________ YLPE cabledeliverylengthym | | ________ XIPEcabledeliverylengthm |
Cableoutside! __ Construction length of cable,m | | Cableousside | ___Construction length of cable, m

ﬂﬁn %1 D ! 24D 1 25D ::Jua;n 5 | 2D 1 28D
26 i as e e ] Ty s T e
SR 2 NN SO =< SN U 2+ < S I A N S L S S - <R SO (- S
et 200 L3987 568 S S A S /A S 7 I
29 imm Tawo i ewo | [T ?%____I____5_0_1____i-_--3‘!‘%%---1---3?%%--- (
S0 i 06 o 30 o w52 || B 1099 i 1587
NS SO S LSS SO S - S N Sy Mos9 i 1528
SO SO SO <A -2 C S S < B I X y..lB oo v 1473
R SR S - S S-S ST .- S B S L LS SO SO O 2 S
2 M6 2670 %8s ) |57 1 00 o950 i |
BB 2520 L 3638 | SR ST B2 B S i<
TS - .-~ S V- <. B P S ... er i 887 i 1280 |
7 s 2ss n mss || 0 i 2 L 87 1 1288
3B Ime n  ae8 v %06 ) | 6l .87 i 80 i 19|
B 20e 209 h o 2080 | 2SR S T S S S ¢ -
A0 e p o 1%29 o785 f | 63 p MO w8 L 123
S S S LA S <SS S S I O 68 3. BT s 1088
SNSRI SO SN -2 S B> N N UL S BT L SIS S (S
LA 89 n lee9 i 2410 b 66 4. BT i 709 b 1023
_____ M8 1y we f | e7 1 82 1688 993 |
SRS N SO LSO U - SE S ) S N S 68 3. .32 i 668 1 964 (
_____ TS G M9 o 206 || 69t 84 68 9% |
____l_l'z____:__“_7_3_6____:_”}9?7____:_"_2[_)1%____ 70 ! 332 ! 630 ! 910

8 1 Tres U 3a0 T 10

6, 16, 20 and 35 kV XLPE cable construction lengths are presented in the Table, they can be accom-
modated in standard wooden cable drums. ; e,
. T,

! E;?flf{(\ ~ -M‘N
Construction lengths can be increased in coordination with customerusing drurhy bf;g:_r,e?ter c@pacity.
In this way a special cable-carrying trucks; can be used in addition, one shoitld-be aware 8tdidrsized

cargo transportation rules,

1




10:220 kV XLPE cables

1 e

i T
Comparative | | High pressure
characteristics \ XLPE cable ! oilfilled cable
1 !
_________________ frmmmmcuam ... a = -— ]
Continuous ; '
permissible ' 90 ! 85
| __temperature, °C_ 1 s
Permissible heating 15 -
in emergency, °C ! :
_________________ SRS USSP P
Ultimate permissible | '
temperature under :
short-circuit current | 250 | 200
flow, °C ' '
Densityof 1see” "~ "3 "7~ VoooTmmmmmT
short-circuit current, » :
A/mm? i i
— copper conductor | 144 : 101
— aluminum , 93 ' 67
| conductor ..o U TN
' ]
[} 1
Relative permittivity ! !
g at20°C ! 25 E 33
____________ e temcmamcam
I |
Dielectric loss ratio, ! !
oaraneC 4 0001 0,004
Main advantages of XLPE cables are the following:
- high cable transmission capability due to - absence of liquids (oils) under pressure, and
increased conductor permissible temperature; consequently, no need for costly refilling
. N o equipment, that results in considerable
- hlgh—'current the].:ma.l stability at short-circuit saving in operational costs, simplification of
that is of a special importance when a cross- installation equipment, cutting time and cost

section has been chosen on the basis of s

of cable laying, as well as installation;
circuit nominal current only;

- light-weight, smaller diameter and bending rl; _ - feasibility o mp:ompt repair in case of fault;

which facilitates laying in both cable structiires T

and underground along complicated routes; - absence of leakages and,  Therefore, no risks of
r P
lon 11’1

- strong insulation provides enormous advan-
tages at the laying over a sloping, hilly or rough
terrain, i.e. along the routes with considerable
level d1ffe1 ence due to. absence of mass dulling




Design

110-220kV XLPE cable consists of a round copper or aluminum
stranded conductor, a semiconductive layer over the conductor,
a cross-linked polyethylene insulation, a semiconductive layer
on the insulation, a semiconductive tape, a screen of cooper
wires and a copperband, asemiconductive tape, a polyethylene
sheathing, or PVC plasticate sheathing,

The conductor is covered with an extrudable screen of (
semiconducting material, insulation and a semiconducting
screen over the insulation binded together. Insulation thickness
depends upon the conductor diameter.

over them a copper band. Screen cross-section is chosen on the
basis of short-circuit current flow.

In order to provide longitudinal sealing in cables indexed «F»,
a layer of water-swellable material is used. Contacting with
water it swells thus forming a longitudinal barrier, preventing
in this way moisture propagation, should damage of outside
sheathing occur.

Cables indexed «FL» are provided with an alumo-polymer
tape sheath welded to the polyethylene or PVC sheath apart
from having longitudinal sealing. Such a design creates an (
effective diffusion barrier stopping ingress of water vapors; and

an outside sheath of black polyethylene provides protection
against mechanical damage. '

‘Reinforced polyethylene stiffened sheath.

Cables have a sheath of black polyethylene. Cables indexed
«2Y>» are provided with reinforced polyethylene lopgd dinally
stiffened sheath that is designed for prevent] g
damage while cabling at complicated sections

On request of customer 110-220 kV cables ci}

with optic fiber inserted for temperature meas

the entire length of the fabl¢
Iays

SR O TATENE
nd for transmitting afiy-sighals.

..

Iy

Modern solutlons [‘onwercablesiEstralinHV \ e

v

]
3

Metallic screen consists of copper wires and a spirally applied




XLPE cables 110 kV

110 kV XLPE cable specification

Nominal cross-section \mmel 185 ¢ 240 + 300 | 350 | 400 | 500 | 630 : 800 | 1000 | 1200 } 1400 | 1600 | 2000
—————————————————— +——-+---—+————4————+u-«~+—--—+—---+-———+—-——+u--—+——-—+———-+--~—+--—m
Gereen cross-seclion? 'mm? 35 | 35 ' 35 ) 35 | 35 ! 35 ) 35 ; 35 , 35 ) 50 ; 50 , 50 50
I R I i [P T T T e e e e ettt S
Insulation thickness 'mm! 160 | 160 | 160 | 160 | 150 , 150 | 150 , 150 , 150 ;| 150 1 150 | 150 ) 150
------------------- 4——-+----+—--—+-———+----+—--—+———u+-—~—+--——+——un+————+————+----+——---
Sheath thickness "mm! 30 ! 30 ' 32 ! 34 ! 34 )34 ) 36 36 1 38 1 40 . 40 ; 40 , 40
------------------- PO e e e i Il Aol il dheties il i A
D outside ‘mm! 64 | 66 | 69 L 70 70 ) 73 ) 77 | 8L | 85 i 91 ; 958 i 981 | 1046
------------------ e tommm—fommmtmmm—f=—mmtoumntro e —Cfmmr s mfoss st m b
Weight approx.* 1 ' ; i | 0 i i i ; ; T : ;
Al conductor :Eﬁ{: 3400 ! 3700 | 4000 | 4230 | 4290 | 4830 | 5410 | 6140 | 7316 | 8422 ; 8900 ; 9600 , 11100
Cu conductor | ' 4560 | 5180 ! 5870 | 6390 | 6760 | 7930 | 9310 ; 11090 ; 13699 ; 16081 | 17600 | 19600 | 23600
------------------- P e . e e I R el el S e
Min. bending ra-dius }em | 95 | 99 | 104 |} 105 | 105 ; 109 ; 116 | 122 ; 128 137 | 144 | 148 | 157
————————————————————— 4—---+————+—-——+——--+——u-+--——+————+~u--+———-+-———+---~+———-+—u---
Permissible pull-ing force | ' ' : : | : ; ' : : i . :
Alconductor 'kN ! 555 ' 720 ' 900 ! 105 | 120 | 150 | 189 | 240 | 300 . 360 , 420 | 480 60,0
Cu conductor + 9,25 | 12,00 ; 15,001 17,5 izo,oo {250 + 31,5 ' 40,0 | 50,0 : 60,0 . 70,0 + 80,0 Ewo,o
——————————————————— P s el Sttt DIl el Sl e A
1 t t T 1 ] + 1 1 1 1 i I 1
PC resistance 1 t t 1 1 1 1 ' ! 1 ! 1 1 1
1 Q/ ] ] 1 l 1 1 1 L ] 1 1 l I
Cu conductor | 4y :00991s00754-00601 00543'00470'00366100280100221l00176100151100129 10,011310,0090
Al conductor
___________________ l___!01640IQ12_51_)+01[}00100890’QQZ7§ qgs_oglggf.i_spzooc-;s?-qu_gg-ggz_4_7-qq2_1g 00186!00149
Inductance? | Y 0,4627 10,4439 10,4289 | 0,4209 10,4057, 0,39 10,3781, 0,363 | 0,351 | 0,339 | 0,334 | 0,330 ; 0,317
——————————————————— TR R ————+~—--‘————+-——~+--——+——--+———- -———— -———+—--- ———-+-——-«
Capacitance ¢ BE 10,1364 10,1468 10,1575 10,1639 | 0,179 ,0,1936} 0,209 10,2296, 0,25 | 0,27 ; 0,29 1030 ) 0,33
"ééﬂt{ﬁﬁéﬁs"ﬁér"nﬁfs"'T""T“"T""'*""T“"T"‘“T""T“"T""T”"T""T""T“"T """
. 1 1 | 1 ' | 1 1 ' 1 | 1 1 L
eartll current‘l 1 1 1 1 ] i 1 1 ] T [] 1 1 ¥
@) Cu 1A V500t ersloes0 | o715 o755 1 B0 ) 935 §1030 | 1121 ] 1184 1 1248 | 1296 } 1364
XD A1 ) 1395 ) 455 1 515 1 560 | 600 1 675 1 760 1 850 : 935 11009 1 1059 @ 1114 ! 1204
Continuous permis. 11
* 1 1 1 1 1 1 1 | ' 1 ' 1 1 1
earth currvent 1 1 I 1 t 1 ! ) 1 1 1 1 1 1
oom  Cn A g5t b sy bosse | 51 L 611 | 667 1 724 % 777 1869 | 927 | 90 i 982 ! 1014
_-_--______-é\.l___q;___1_3_6_54"‘{1_6_1_4_6}_1_4_3_5-1_5115*_1_517_2_L_6_3}“1_6_99_1_7_8_24_8_3?_1_8_7_7_1_‘»‘_0_6_1_9,5_1_.
Continuous permis, ! ! ! ' ! ! ' ! ' ! ' ' ' '
air current® AT R N NV OV OV D DUV I DUVOR DS S
(») Cu ' 1600 ¢ 690 v Y55 1 835 1 895 1 995 1 1115 1 1245 t 1452 1 1494 1 1598 1 1666 1 1796
°"° ] 1 1 i 1 3 1 ] 1 ] I | 1 1
_____________ Al 1 1480 ! B55 ) 630 1 680 ) 735 | 825 | 948 | 1060 @ 1253 ! 1317 1 1408 | 1483 1 1629
Continuous permis. | : ! ! ' ' ! ! ' ! ! ! ; !
air current® DA ' ! : ! ! ! ! ' ! ! ! ! !
1 1 1 1
Cu ] T 624 1 725 1 §20 1 871 ¢ 938 : 1065 ' 1204 1 1352 ' 1485 T~1533, 1620 t 1692 . 1814
000 1 ] I T ] ] ' I 1 ] ' e '
Al | | 494 ' 576 1 6B6 ' 702 ' 758 1+ 872 1 999 ! 1139 | 1275 4, 1344 ! 1446“‘1%151@,” 1655
B ur»-'k,!,) ""’-*rr:._-:‘”
- PRI
Screen cross-section is calculated on the basis of the short-circuit current and thus can be'inicreased, . 2 i’”‘fﬂ, 114
Weight is shown for cables having a polyethylene sheath and basic cross-section of the screen. e '

Calﬁulahon was performed in cabling with cables in triangle formation with immediate adjacency and earthing from ™
both sides

Currents are calculated to be buried at the s;\:th of 1,5 m with soil specific thermal resistance of 1,20 Kem/W, and load
coefficient, Ku=0,8 B
fipn, and eqt \

Currents are caleulated for in
to cable diameter, no solar r




LPE cables 220 kV

220 kV XLPE cable specification

Nominal cross-section | mm? | 400 | 500 | 630 | 800 | 1000 | 1200 | 1400 | 1600 2000 ' 2500
------------------- 4—-—~-+~——-—-+------+-——---+————-+--—»——+-——----+——-———{-----——+-—-—---+--———--
Screen cross-section® | mm? | 265 | 265 | 265 | 265 | 265 | 265 | 265 1 265 1 265 | 265
------------------- +—-—--—+-—--—+-—-—-+-——-—+----—-+-—-—---+-—-——-+--———+——-----t---——-+----—-—-
Insulation thickness | mm | 240 | 240 ! 240 ! 240 | 220 | 220 | 220 | 220 ! 20 ' 22,0
------------------- +———---1-——--——+--———+——-—----+-———-+---———+——----+-————+---——-+—-v-—--+--—--—
Sheath thickness somm 40 1 40 1 40 ! 40 ! 40 | 40 ! 40 1 40 | 40 1 40
—————————————————— +-----+——---4--————+---——+—--—--+------+-—--—-+—————+———-—+-----——+--————--
| Doutside ‘.: _mm_ i 923 I 953 1 989 | 1054 ; 1061 , 1089 | 110,6 | 119,7 | 1227 ! 126,2
Wghtagpi T o
Al conductor ! 1 9158 1 9739 1 10463 ' 11630 ! 11999 1 12834 1 13000 : 14960 1 16352 1 33000
1 kg/km 1 1 1 ' ' ) 1 ' 1 '
ol Cucondugtor 1 = o 11685 | 12899 ) 14445 1 16670 | 18269 ) 20934 1 21800 1 25074 1 28899 1 33000 |
Min, bending radius | cm i 138 i 142 | 148 i 158 | 159 | 163 i 166 . 179 | 184 | 190
e M e e e s e — - R L T e - L e tmeman e LR
Permissible pulling force ! ! ! ! : ! ! ; 1. ! !
Alconductor @ kN ! 12,0 v 150 0 189 1 240 0 30,0 1 36,0 420 v 480 @ €00 ' 750
IR Cuconductor » +-200_0 250 ) 815 | 400 500_; 600 ! 70,0 ! 800 : 1000 i 1250 ;
1 I ] ] 1 ] ] 1 ' ] [}
DCresistance ... [T 1 o : : : e e A L Y N
Cu conductor i /km : | | : | | | ; : i
Al conductor | 1 0,047 10,0366 1 0,028 10,0221 1 0,0176 1 0,0151 1 0,0129 + 0,0113 ¢ 0,009 10,0072
S temeen + 00778 L 0,0605 | 0464 | 0,0367 1 0,0291 1 0,0247 ! 0,0212 1 0,0186 : 0,0149 1 0,0119 |
Inductance? mH/km 0,254 | 0,236 | 0,219 | 0,203 | 0,18 ' 0,167 . 0,155 | 0,152 } 0,139 | 0,126
——————————————————— i R T i T I SR Ay U A A R N  E e
Shpacifance i HWkm ) 0133 | 0143 | 0154 ; 0174 | 0,119 | 0220 | 0220 | 0240 | 0,230 10270 |
Continuous permis, ! ! ' ' ! ! ! ! ' ! '
earth current! i i ! ' ' ! ! ! i ' !
A 1 1 1 1 ' 1 ' t |
0 Cu 638 4 711 b 785 1 868 1 938 @ 986 ! 1038 ! 1072 | 1133 | 1149
_____ o ALt 1519 1 585 1 657 + 731 1 803 1 858 1 914 048 1 1018 | 1068
o g B g I +-=Sw - CTS EIE A +-==5. -T2 E IR == -2l
ga(i‘?]:inuOIIS fermis. ' :r ! ' := t ! ! ' ! '
curren 1 1 1 1 1 1 1 1 1
coe 0 1 Y e len s ol sw L 862 1 892 1 910 | 940 | 960
____________ {\.1-__-1____,;_521__1,522__;__61:‘1“1_§§6__1_?§%_1_?§%_1_§1@_1_§‘%1_1_§§31h1_"9_1_5_-. (
Continuous permis. ! ' ) ! ! ! ! ! ' ! '
air current’ ' 1 ¢ ' 1 1 1 I 1 ' 1
0 ca i % 1 os00 ) 908 i 1031 | 1160 | 1281 | 1380 | 1471 } 1547 | 1669 | 1720
_____ DAL b lest lozat st} 955 ! 1071 ) 1074 i 1260 | 13390 ) iaes | 1550
Continuous permis. ! ) ! ; : ; : ; o
air current® ' ' ) i ' ' 1 1 ' 1 t
coe Cr L % 16 1 osse oo | o106 | 1136 D 1232 11297 | 1307} 1393 © 1481
Al ! ! 658 | 743 1 836 ' 927 1 1013 t 1101 ! 1166 ' 1291 0 1295 ¢+ 1395
! Screen cross-section is calculated on the basis of the short-circuit current and thus can be increased. .
?  Weight is shown for cables having a polyethylene sheath and basic cross-section of the screen.
*  Calculation was performed in cabling with cables in triangle formation with immediate adj; acéiicy-and-earthing from
both sides 57 ) g«-u,..,
- HHG ¢
* Culgcents areK calmélgted to be buried at the depth of 1,5 m with soil specific thermal resistance of 1,'20'IJ<‘ : Iir'nff‘/*.f,T bt lbﬂ_d;é
coefficient, Ku=9, e i
T -H\-)m!
®  Currents are calculated for installat \n air with cables in triangle formation, clear inter ance shall be equal
to cable diameter, no solar radiation,\ahd earthing from both sides. eV
& CL;)liregts are calculat{ed foa installat a}tir w}th c:a}l):de?l indﬂat formation, cle hbe-di
cable diameter, no solar radiation, an®&%rthing fr oth sides,
g o (
ytiond for power cables | Estralin HVC  s=mmes =



XLPE cables 110-220 kV

Load capacity
Load capacity of high voltage cables is calculated under the following conditions.
Laid in ground: : ' Laid in air:
load factor 0,8 load factor 1,0
depth of cable laying 1,5m ambient temperature, t° 25°C
soil thermal resistance 1,2 Kem/W conductor temperature, t° 90°C
ambient temperature, t° 15°C screen earthing from both sides
conductor temperature, t° 90°C

- For underground installation and with triangle arrangement, cables shall be positioned in immediate
adjacency. For overhead lines and triangle arrangement of cables the clear distance between cables is
recommended be equal to 25 sm. With flat arrangement of cables, recommended clear distance between
cables shall be cable diameter.

Correction factor on laying depth

Laying depth, m 0,8 1,0 1,2 14 1,6 1,8 2,0 2,2 24

Correction factor 1,08 | 1,05 | 1,03 | 1,01 1,0 098 | 0,97 | 0,96 | 0,94

Modemn solutl o w 3 owe) Q’ TEL / 5 %
s ~ 2 R
MY GRS

. ) : ‘,..:_1.- 1y e
| M- (1155
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XLPE cables 110-220 kV
Short-circuit currents
Short-circuit current for all types of cables h
are calculated on the basis of the following
preconditions:
Conductor temperature Screen temperature
before short-circuit 90°C before short-circuit 70°C

after short-circuit 250°C after short-circuit 350°C

XLPE cable can be subjected to overloads with tem-
peratures above 90°C. In this regard, emergency
overloads do not considerably affect cable service
life.

One-second long permissible  short-circuit
-currents--along- the-conductor-and - through - the
screen shall not exceed the figures presented in

the Tables.
1 sec, permissible short-circuit current in the conductor
Conductor cross-section, | 155 1 249 | 300 | 350 | 400 : 500 | 630 | 800 | 1000 | 1200 ; 1600 | 2000
——————————————————— +-—---+-----+————-+——-—-+———~-+-----4-----4——-—--4—----—+———--+-------¥--—-—-——-
copperconductor | 265 | 343 | 429 { 50,1 | 57,2 | 71,5 1 901 | 11441 14 11728 230 | 288
aluminum conductox ; 17,5 | 22,7 | 282 1 33,1 1 37,6 | 47 1592 i 752 193,11 143 1 152 | 190
1 sec, permissible short-cireuit current the screen -
Sereencrosssecion, | 95 1 50 1 owg 1 95 | 120 § 150 | 185 | 210 | 240 + 25
mm 1 ! T ] 1 ] 1 1 1 1
----------------------------- Rl T e e e B T Tl D E T T ety SRSty GAy AR IR S Uy SIS
- ‘- 3 1 1 1 i 1 [} 1 1 [}
Sereenlsec.shortt- |y % 1016 1 1491 | 1929 1 2436 | 30,45 | 3756 | 4268, 4872 . 538
circuif current, KA 1 ' I ' ] ' 5 | L i

In the case of short-circuit, apart-from fhe heahng,
the dynamic forces originated betwe *cab e ﬁh%eéﬂ\
shall be also taken into consideration; their vaiues céﬁ; 5,
be significant. They shall be taken into account wl‘ule
choosing design of cable fixing means.




XLPE cables 110-220 kV

Cable laying conditions and testing after high voltage cable laying

During XLPE 110-220 kV cable laying the
bending radius shall be at least 15xD, where D —
outside cable diameter. When cables accessories
installation is carried out with the use of a special
template and with preheating, minimal bending
radius shall also be at least 15xD.

When installing with the use of a cable sleeve or

fakinig by the conductor, pullifg force shalt ot
exceed the following figures

F=5x50 N/ mm? — for copper conductor,
F=5x30 N/ mm? — for aluminum conductor

where S — conductor area of the cross section,
mm?,

Ambient temperature during laying shall not be
lower than -5°C. With preheating, cable laying
can be carried out at the following temperatures:

-15°C — for cables with PVC-plasticate sheath;
-20°C — for cables with polyethylene sheath.

Following cable installation, testing of completed cable line together with all the cable accessories shall
be conducted.

Having completed a cable line and prior to its commissioning, each phase of the cable and its accessories
shall be tested by increased AC voltage of 128 kV during o f Tour-with frequency of 20 to 300 Hz. As
agreed between manufacturing company and customer, it is fiermjj g?d to cotduet. testmg by nominal
working AC voltage of 64 kV during 24 hours at no load, instead o the tééttby,;mcreasqd AC voltage.
The test by increased DC is feasible, but not recommended, and oﬁ?ﬁ‘s?agreed betvwéa manufacturing

company and customer. @
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Estralin _ Information:
High Voltage Cables Plant

We reserve the right to introduce to the present

111024, Moscow catalogue technical alterations or corrections

Box office a/s 130 without notice. When ordering equipment, only

2nd Kabelnaya Str., bld 2 mutually agreed data shall be valid.

Tel.: +7 (495) 956 66 99 Estralin HVC shall not be responsible for any

Fax: ;47 (495) 234 32 94 potential misprints of fosses of information in the
catalogue. (

e-mail: info@estralin.com

web-site: www.estralin.com _ All rights to the present document, both to the
test and to the figures, belong to Estralin HVC.
Any reproduction, complete or partial, without
a written permission from Esiralin HVC is
________ prohibited.
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Tests

Frequency of tests

routine tests

Measurement of elongation and
resistance of wire

one length from each batch
(manufacturing series)

Conductor examination, measurement
of electrical resistance of conductor

one length from each batch
(manufacturing series)

Measurement of geometric
arameters of cable core

from both ends of
each production length

Hot-set test for XLPE insulations

“from one end of

each production length

Check for inclusions or contaminants

from one end of

in the insulation

each production length

acceptance tests

Electrical test on over sheath of the
cable

each cable length

Check of outer sheéth marking

each cable length

Measurement of adhesion of metal
foil

{manufacturing series)

one length from each batch

Measurement of attenuation of FIMT

each cable length

Measurement of capacitance

each cable length

Measurement of electrical resistance
of conductor

each cable length

Partial discharge test

each cable length

Voltage test

each cable length

Check of cable construction

from both ends of each cable length

02./7

()
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Dutch Accredltatlon Councll RvA _
PO Box 2768 NL- 3500 GT Utrecht . - - - G

The Dutch Accredttahon Councll RVA by Iaw appomted as
~-the national accreditation body for The Netherlands, e
hereby declares ‘that accreditation has been’ granted _to '

The_orgamsatlon has demonstrated to be able to peiform lnspechons as type A :
- ompetent, consistent and mdependent way g

“is granted on 26 March 2014 -' e

Th]S declaratlon Is val;d unhl

A Apl‘ll 2018

The accredutatlon has been granted for the ﬂrst tlme on

17 November 1994

“The Chief Execulive} =

e

Ir. J.C, van der Poe! .

Tha Dutch Accredllallon Councll (RVA) i a si natory of the Europaan co- operahon for Accredntatmn {EA)
- Multilateral Ag 8 {nt for accradltation ln thls Iieid :




Inspection Seérvices
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

[tAAD VOOR AEEHEDITMIE

Réplaces annex dat

2

TN

. 26-10-2012

Type and Range of Inspection

Methods and

No. Field of inspection
Procedures!
Rotating electrical machines, Transformers, Capacitors, Reactors
1 Rotating electrical - eXamine manufacturers” quality registfations IEC 60034 :
machines (
- T~ -:' omtor factory inspectlons e :
2 | Power transformers = “:: ] IEC 60076 -
S - evaluate the results obtalned by these 1,2,3,4,5,7,8,10,11,13, 15
exammatlons :
oy NEMA 107
{CISPR16 .
EN 60076-11
8 | Current transiormers | - o |1EC 60044 - 1,3,6,8
4 |Voltage transformers IEC 60044 - 2,3,7
§ |Capacitors - IEG 60358

6 Reéq{o__rs

IEC 60831-1/-2
IEC 60871-1/-2

IEC 60076-6

Ir. J.C. van der Poel g
Chief Executive .§ ..

% ;
Dufch Accreditation Counclt RvA

Page 1 6f 3




accredithti

of KEMA Nederland B.V.

Inspection Services
Arnhem

This annex is valid from:; 26-03-2014 to 01-04-2018

‘hﬂegistration number: [ 049, typs A

RAAD VOOR ACCH

Replaces annex dat

‘F e
45’{"

V=

DITATIE ’&:

M

N

£_

. 26-10-2012

S

No, Field of Inspection

Type and Range of Inspection

Methods and
Procedures’

Switchgear

7 | Metal- enclosed AC

switchgear

o LS
WE Y

- examine manufacturers quallty reglstratlons

IEC 62271-200

IEC 62271-1
IEC_60265~1

.f.

A_Er LA L e g
FIOS RV TROM &

8 lnsulatlon enclosed AC
swrtchgear

9 Gas insuteted metal-
A enclosed AC switchgear
(GIS) -

10 Hrgh Voltage AC clrcurt
-{ breakers '

#1 | High-voltage ?ic
disconnectors and earthing
"o+ | switches

.. |- evaluate the results obtained by these

examlnations R

IEC 62271-104
IEC 62271-105

IEC 62271-201

IEC 62271-203

. |IEC 6227141

| IEC 62271-100

IEC 62271-102

Insulators, Arresters

~ 12 | Insulators and insulated
| bushings

13 | Surge arresters

- examine manufacturers’ quality registrations
- mcnitor factorylnspections '

- evaluate the re_sults obtarned by these _
examlnatlons

IEC 60137
(EC 60168
IEC 60383 —1,2
IEC 60507
IEC 60660

“11IEC 61109
| IEC 60815

ANS| C29
CANICSA G411.1-M89

My, IEC60099 134567
-_ TEEEsfce

Dutch Accreditatlon Coungil RvA

'Page 20f3




This annex is valid from: 26-03-2014 to 01-04-2018

ISO/IEC 17020:1998 declaration of
tion for registration number: | 049, type A

%Nedeﬂand B.V.
speion Services

Arnhem

Replaces annex dated:

N

ftAAD VHUHAEEH LOVTATIE KR\. ¢

6-10-2012

No, '

“Field of inspection

Type and Range of Inspection

Methods and
Procedures'

Cables

14

_Cables

- examine manufacturers’ quality registrations

nitor facterv-inspec finma
monitor factory-i

|EC 60055 -1,2
EC 60141-1

=& anann i

15

Cable accessories

LIy nospobaliie

- |- evaluate the results oblalned by these

examlnattons .

2 |csacas
% INF C34-125

I =iwaeluield 1,2,4

IEC 60840 (
NEN 3620 :
NEN 3172

BS 6622

HD 620 S2

NEN 3616

NEN 3619

NEN 3630 ................................................. e e

IEC 62067

- 1IEC 61089

“11EC 60055 —1,2

IEC 60502 —1,2,4
VDE 278

IEEE Std 404
IEEE Std 48

IEC 62271-209

E!ectricéI'Energy Mete'r's B :

16

E[ect.r._[city metering

-] equipment (a.c.)

European dlrectlve 2004/22IEC
' - AnnexB EC type examlnallon
- AnnexF Product verlf catlon

Takmg into account the requurements of EA-

2A7

o Anzé? K,\FT‘MI 003

Dlrecllve 2004/22fEC

o, 6 C,

Dutch Accreditation Council RvA

Page 3of 3




( - X |
HAAD V0§ AE‘EHEI]ITA[IE RUN

Dutch Accreditation Coum::l RvA
:7 : PO Box 2768 NL 3500 GT Utrecht

The Dutch Accredltatlon Counctt RvA by law appomted af B O TR EE LIRS
the national accreditation body for The Netherlands, . "™~~~ "
: hereby dectares that accredltatton has bean granted to P T

KEMA Nederland B.Y.
High-Power Laboratory ../
"'Arnhe_m'“" T

The organisation has demonstrated o be able to generate technlcal valid resutts ina o
'petent way and work accordmg to a management system R A

cc‘f' ditatlon is based on’ an assessment ag'cllnst 1h9 requ1rements L
- “aslald down in ISOIIEC 17025 2005, LT e

7\ _ accredttatlon covers the acttvrttes as spectfled in the authorlzed
, g._annex bearmg the reglstratlon number S

‘ The acoredrtat:on s vahd prowded that the organlsat;on:
n Vcontmues to meet the requlrements SR

T he':__ae"c':r;e'c'titation".\J\tithf reg‘i:stratihh’ Hu’h‘sér; e
L 020

|s granted on 26 March 2014

This declaratlon IS valid until

1 Aprll 2018

B ,' " The accredltatlon has been granted for the flrst ttme on .

30 October 1990

Ir. J.C. van der Poel -

: Lo v
The Dutch Accredltatlon Councif{RvA) is a signatory of tha Eurcpean co- opsrahon for Accreditatlon {EA% '
o ; Mulula ral Agreement for accraditation in this fleld. ’




for reg
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This annex is valid from: 26-03-2014 to 01-04-2018

to ISO/IEC 17025:2005 declaration of accredltation
str\atllon number: L 020
KEMA Nederland B.V.

High-Power Laboratory

Arnhem

dated: 26-10-2012

No,

Material or product Type of activity Internal reference
number
Transformers, Reactors, Line traps
1 Power transformers Short-circult tests IEC 80076-5
IEC $0076-11
STL Guida to IEC 60076 (
EN 60076-5 _
EN 50464-1
NEN-EN 50541-1
JEEE Std C57.12.90
2 |Currenttransformers | Short-time current tests - IEG 600441
0 R R e _Translent lnslantaneous error measurement ............... IEC 60044 o6
e : T STL Guide to [EC 60044-1
STL Gulde to JEC 60044-6
IEEE Sid C57.13
3 |Reactors | Short-time cuirent tests R [
| B A - | IEEE Std €57.21
4 |Line traps for A.C. power | Short-time current tests - ) -+ | IEC 60353
systems . ' )
Switchgear
5 Metallenclosed A.C, Short-time current tests IE_G 62271-200 (
B switchgear 1 - 62 kV resp, | Verification of making and break:ng capacities IEC 62271-202 :
> 1kV and prefabricated | Mechanical operation tests : . | STL Guide to IEC 62271-200
subslations Arcmg due to mternal fault . | |EEE 8td €37.20.2
, Ce IEEE €37.21
ANS] C37.54
ANSI C37.55
6 - |Metal-enclosed A.C, Short-time current tests ~ ] IEC 62271-203

switchgear = 72,5 kV resp
252 kV _

Verification of making and breaklng capacities
Mechanlical operation tests '

STL Gulde to IEC 60517
IEEE Std €37.122

Arcing due to internal fault - 4%

Ir. J.C. van de?‘ o

Chief Executive

Dutch Acciedilation Council Rva

T e
"'-¢,r%; ?!jrﬁ \‘? ’

- Page 1 ofaA




High-Power Labora.tory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

AARD YOOR ACCREDITATIE G

Replaces anne

b
L)

ﬁJ

N

ated; 26-10-2012

Materlal or product

Type of activity

Internal reference

No.
number
7 Low-voltage A.C. Short-time current tests IEC 614381
switchgear and control IEC 61438-2
gear assemblies IEC 60439-2
EN 61439-1
EN §1439-2

EN-ED430-2
EhPy- B

ANS] C37.20.2

8 Insulatlon enclosed A C
swltchgear 1 52 kV -

Short tlme currenl tests

“{ Verification of maklng and breakmg capacities

Mechanical operation fest

-_ Arcing due to Internal fault

IEC 62271-201

9 High-voltage AC clrcuit
i breakers et

Short tlme current tests =
Making and breaking tests
Swilching tests

Me chanlcal and env|ronmenta| tests

NEN-EN-IEG 62271-100
IEC 682271-110

IEC 62274-101

S§TL Gulde to IEC 62271-100
STL Gulde fo IEC 62271-101

“i0 | ansmeee ca7.08
~ | ANSHIEEE ©37.081

IEEE Std C37.013

| NENEN 5015241

L 10 ngh-vollags A.C. switches

Short-time current tests

Making and breaking tests
Mechanical endurance tests
Operation under severe ice condifions

I NEN-EN-IEC 62271-103
“}IEC 62271-104

'] STL Gulde to |EC 60265-1
| IEEE std C37.74

T -High-vsltageA.C.
| disconnectors and earthing
‘| switches

Short time current tests

Switching tests . .

Short-clrcuit maklng performance _
Operating and mechanical endurance tesls :
Operation under severe ice conditions
Operation at the temperature limits -

L Contact zong tests

" HEC 62271102
1STL Guide to IEC 62271-102

IEEE Std C37.34
IEEE Std C37.41

12 | High-voll
s contaclor
starters

- Maktng and breakmg capa

Coordination with short- CIFC&II p;otectlve dewce

NEN-EN-IEC 62271-106

13 Automatic circult reclosers
and fault interrupters

!nterruptlon tests

':\s‘zsy 411/ IEEE Std

Dutch Accreditation Councll RvA

Page 2 of 3




Annex
for registration number: L 020

of MAWederland B.V.

IBO/EC 17025:2005 declaration of accreditation

High-Po er Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

OO AR -Qx%

Replaces annexdated: 26-10-2012

No. Material or product Type of activity Internal reference
number
Arresters
14 | Surge arresters Pressure-relief tests IEC 600081
IEC 60099-4
IEEE Std C62.11
Fuses (
15 [High-voltage A.C. swltch Making and breakmg tests [EC 62271-105
fuse comblnatlons 7 | Tests on the mechamsm IEEE Std C37.41
LR IEEE Std C37.74
16 _H?gh-'voﬂage |Breskingtests = . NENENIECG02B21
.............................................. R : 6 503052
IEC 60549
NEN-EN-IEC 60644
STL Guide to IEC 60282-1
STL Guide to IEC 60282-2
- {IEEE $id €37.41
. 7| ANSI C37.44
CableslNetvﬁdrks i
17 Equ_ipment for networks for | Tesl as mentloned above (1-51 6) -t In accordancs with or equivalent
transmission and ' | to the referénce methods as
distribution of electrical mentloned above (1-16). -
power . (

Dulch Accreditation Council RvA

Page 3 of 3




;. Dutch Accredltatton Councl] RvA
o POBOX 2768 N1- -3500 GT Utrecht

The Dutch Accredttatron Counc:l RvA by law appornted as
the national accreditation body for The Netherlands, -

._}KEMA Nederland B V,_.

D VOOR AREDITATE R

hereby dee]ares that accredltatlon has been granted to T AT

S ,_competent way and work accordrng to a management system

“as tatd down In |somzc 17025: 2005 o

The organisation has demonstrated to be able fo generate technlcal,vat:d resuits in a _3fi‘

Thrs accredita -'on |s- based onan assessment agarnsthe requurements S N

I J.C. van der Poel

The_accredltatron Sovers
SR annex beanng the re |strat|on number,

;_' The accredrtatlon is valrd provtded that,theorgamsatron f'

The accredltatlon wrth reglstratlonf ber B
L 218 .' |
- is granted on 26 March 2014

This declaratron |s vahd untll

1 Aprll 2018

The accredltatlon has been granted for the flrst t:me on

17 November 1994;_

The Dutch Accredttatlon Coun il (RvA) Is a slgnatory of the European co- operatton for Accreditatlon (EA)
: ' Multl ateral Agreemant for accredrtatlon in thls field.
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Anrléx to ISO/NEC 17025:2005 declaration of
ac¢reditation for registration number: L 218

of  KEMA Nederland B.V. N
High-Voltage Laboratory
Arnhem
This annex is valid from: 26-03-2014 to 01-04-2018 Replaces agnex dated: 26-10-2011
.
No. Materlal or product Type of activity Internal reference
number
4 | Colls andfor windings of AC voltage test IEC 60034

rotafing electrical machines

Lightning impulse voltage test

Power transformers

AC vollage test

| Lightning impuise voltage test
! Temperature~rlse test

Capacitance and tan measurement
Power measurement -

-+ 1 DC resistance measurement
" | Temperalure measurement

Sound level measurement
R.LV. measurement -

.| Partial discharge measuremenl
. I SFRA measurement  ~ i T
| Verification of voltage ratio and phase

dlsplacement :

L.ow ambient test on dry type lransformer
Thermal shock test on dry lype transformer
Condensation test on dry-type transformer
Humidity penetration tesl on dry-type 3
transformer e
lnspectlon of the actwe part

IEC 600761, -2, -3, -10, -11,
-13, -15, -16, -18

CISPR 16

STL Guide to IEC 60076
NEN-EN 50464-1

NEN-EN 505411

IEEE Std. C57.12.00

{EEE Sid.-Cb7.12.80

{EEE 5td, C57.12.91

AC Metal-enclosed
switchgear and controlgear
above 1 kV and < 62 kV and
prefabricated substations

AC voltage test .
Lightning |mpulse voltage test -
Partial drscharge measurement -

‘Temperature-rise test -

Temperature measurement

IEC 62271-200

STL Guide to IEC 62271-200
IEC 62271-202
STL Guide to IEG 62271-202
IEEE C37.20.2

- HEEE C37.21

3

S o
(. et A
.y {‘.‘J, \‘&\i

‘DC resistance measurement

Verlfication of degree of protection “1ANSI C37.54

R.LV. measurement 5 /““‘*m%:\ ANS| C37.55
A £ LJEC 60529
'ﬁé -}';;’?f‘i:-’t /)E‘i’ . 52 g,
T R ¥ *\‘\; -*.»;,—"‘ j

1./ 35%\5;: , \fir

; Thls annex has be“ﬁ%ppﬁ'\'f% d by:

Ir, J.C;. van der Poel
v Chief Executive |,
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Putch Accredita}ion Council RvA
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Apnex to ISO/IEC 17025:2005 declaration of
ccreqwatlon for registration number: L 218

of - KEMA Nederland B.V.

High-Voltage Laboratory

Arnhem

This annex is valid from:; 26-03-2014 to 01-04-2018

e,

FAAD VOOR ACCREDTAT @R

Replaces anRex dated: 26-10-2011

Material or product

Type of activity

No. Interial reference
number
4 | AC Insulation-anclosed AC voltage test EC 62271-201

switchgear and confrolgear
above 1 kV and < 52 kV

Lightning impulse voltage test
Partial discharge measurement
Temperature-rise test
Temperature measurement

IEC 60529

}

DCresistance measuremeant

Verification of degree of protection
s RV measurement

5 |Gas-Insulated metal-enclosed
switchgear for rated voltages
above 52 kV

o RIV measurement RS

Lightning Impulse voltage test -

... | Switching Impulse voltage test .
.| Partial discharge measurement
Temperature-nse test: ‘

Temperature. measurement
DC resistance measurement

'|EC 62271-203 .
STL Gufde to 1EC 60517
|EEE Std C37.122

6 ngh—voltage AC clrcult
breakers .

7 AC voltage test

Lightning impulse voitage test
Switching Impulse voltage test
Partial discharge measurement
Temperature-rise test .
Temperature measurement

DC resistance measurement
R.LV. measurement

Test underwet conditlons o

NEN-EN-IEC 62271-100
STL Guide to IEC 62271-100
|1EEE Std C37.09

iEEE Std C37.013

NEN-EN 501521

7 High:\toltage AC
disconnectors and
earthing switches

AC voltage 1 test

Lightning impulse voltage test
Switching Impulse voltage test
Temperature-rise test -

Partial dlscharge measurement

| DC resistance measurement .
R.L.V. measurement
-1 Test under wet conditions

Temperature measuremer

[EC 62271-102
STL Guide to IEC 62271-102
. |IEEE Std C37.34

- |JEEE Std 037.41

8 ngh-voltege AC switches

| Partlal discharge measurement

AC voltage test
Lightning impulse Voltage test
Temperature-rise test ‘ /
Temperature measurement
DC resistance measurement

| Verification of degree of protection

NEN-EN-
IEEE Std G37.74~

- O@JZF /3/€

W

Dutcn Accreditation Ceuncll RVA

(\\\
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Anhgx to ISO/IEC 17025:2005 declaration of
itation for registration number: L. 218

CCr

of KEMA Nederland B.V.
High-
Arnhem

This annex is valid from; 26-03-2014 to 01-04-2018

oltage Laboratory

HAAL VOOR ACCREDITATIE

.

Replaces annex dated: 26-10-2011

No. Material or product

Type of activity

Internal reference

number
] High-voltage AC contacters | AC vollage test NEN-EN-IEC 62271-106

Lightning impulse voltage test
Partial discharge measurement
Temperature-rise test
Temperalure measurement

DG resistance-measurement

Verification of degree of protection

10 Automatic circuit rec]osers

'AC voliage test
and faultmterrupters EERR

Lightning lmpulse voltage test
Partial discharge measurement
Temperalure-rise test § i

.| Temperalure measurement -

DC resistance measurement

Verlfication of degree of protectlon |

IEC 62271-111/
IEEE Std C37.60

R Busducts

o AC voltage test '
"1 Lightning Impulse voltage test

Parlial discharge measurement
Temperature- -rise test
Ternperature measurement
DC resistance measurement

" |IEEE Std G37.23

12 High-voltage AC switch-fuse
combinations and
high-veitage AGC fuses

Verification of degree of protection >

AC voltage test

Lightning Impulse voltage test
Partlal discharge measurement
Temperature -tise test _
Temperature measurement
DC resistance measurement

Verification of degree of protection T

IEC 62271-105

IEEE Std C37.41

|EEE Std C37.74
NEN-EN-IEC 80282-1

IEC 60282-2

STL Guide to IEC 602821
STL Guide to IEC 60282-2

Dutch'ﬁtccretiitation Council RvA
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Anhex to ISO/IEC 17025:2005 declaration of
ackreditation for registration number; L 218

of éMA Nederland B.V.
High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

Replaces annex dated: 26-10-2011

No. Material or product

Type of activity.

Internal reference

number

13 Insufators and AC vaoltage test |EC 60137
insufated bushings Lightning Impulse voltage test IEEE Std C57.19.00
Partial discharge measurement IEEE Std C57.19.01

Test under wet conditions IEC 60168

Thermal-mechanical performance test IEC 60383

Eleciro-mechanicalf f:uimn load tesl IEC 60507

R.LV. measurement 1EC 60660

: { Pollution tests IEC 61109

Temperature measuremenl IEC 62217

= I Water absorptton test
| tmpact tesl. s
Test of housing tracking and eros;on tests.

- | Visible corona test &

Steep front wave ﬂashover test
Porosity test :

©{Visual and dimenslona! test
il .Galvan]zmg fest.
| Thermal shock’ test

Thermal cycle test -

ANSI C29.1, -2 -6, -7, 12,
-13
CAN/CSA C411.1

“|1EC 60055

14 Cables AC vo]tage test
S DC voltage test e SO IEC 60141
Lightning impulse test - S IEC 60502
Heat cycle voltage test A IEC 60840
Capacitance and tan § measurement |IEC 62067
Partial discharge measurement : NEN-HD 620
Insulation resistance measurement . {NEN-HD 632
DC resistance’ measurement B NEN 3619
Temperature measurement BS 6622
Condition test of XLPE cable BS 7835
Water penetrat:on test : BS 7870
Bendmg test © 1BS 7912
\ - |Bs 7970
16 |Cable accessories -2 | AG voltage lest IEC 60502-4
' T " {1 DC voltage test IEC 60055
Lightning impulse voltage test {IEC 60840
Heat cycle voltage test - IEC 62067
- | Temperature measurement . - -|HD 629-1
Partial discharge measurement

" | Water penetration test

Insulation resistance measurement

Test under wet conditions
Pollution tests
R.L.V. measurement

Impact test

HD 629-2

i

Dulch Accreditation Councll RvA

2N VANED s:_dtn% o
% \\ i ‘/ - hk"—" H.M “Q\ ) -
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X to ISONEC 17025:2005 declaration of
d 1@:? for registration number: L 218

A Nederland B.V.
High-Voltage Laboratory
Arnhem

HAAI] VOOR AEEH HHMI \E

This annex is valid from: 26-03-2014 to 01-04-2018

Replaces annex

ted: 26-10-2011

No.

Material or product

Type of activity

Internal reference
number

16

Current transformers

AC voltage test

Lightning impulse voltage test
Switching tmpulse voltage test
Temperature-rise tost

Capacitance and tan 8 measurement

Partial discharge measurement

NEN-EN-IEC 60044-1
NEN-EN-IEC 60044-6
IEC 60044-8

Accuracy test

:; | Test under wet conditions
| Temperature measurement
Inspection of active part

17

Voltage transformers

* | Partial discharge measurement
o Temperature measurement

AC voltage test

-1 Lightning impulse voltage test
Switehing impulse voltage test

Temperature-rise test : :
Capacitance and tan measurement :

Accuracy test -

Test under wet cond:ttons
Leakage test '
Inspection of active part

IEC 61869-1
IEC 61869-3
IEC 61869-5
|EC 60044-7

Cepecttors

AC voitage test o

Lightning impulse voltage test
Capacitance and tan 8§ measurement
Temperature measurement

*1 Test under wet conditions

Thermal stability tesl
Short-circuit dlscharge test
Endurance test

Seahng test -
Self-healing test
Destruction test

IEC 60358
[EC 60831
IEC 60871

Stay ity

19

.Surge arresters

| R.LV. measurement

Ageing test -~ RS

AC vollage teet_

Lightning Impulse voitage test
Switching impuise voltage test
Current impulse test :
Pollution tests

Parlial discharge measurement
Temperature measurermne
Ageing test - ’

' lECﬁOOéQ"u, T
EEE 3td.C62.1174 f
-

i

Dutch Accreditation Council RvA
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nngx to ISO/NEC 17025:2005 declaration of
ceréditation for registration number: L 218

\\
o KEMA Nederland B.V.

High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

R
BAAD V00N ALCREDIATE o

N

Replaces annexdated; 26-10-2011

No. Material or product Type of activity Internal reference
' number
20 | Reactors AC voltage test IEC 60076-6
Lightning impulse voltage test IEEE Std C57.21
Switching impulse voltage test
Temperature-rise test
Impedance measurement
AC resistance measurement
Power measurement.
... - | DC resistance measurement
.+ | Temperature measurement
“ [ Acoustic sound level measurement
Verification of voltage ratio and phase
. |displacement check =0
.21 | Compression and mechanical .| Temperature-rise test ... HEC 61238-1-
+ i “{eonnectors ;5T Temperature measurement
o | PC resistance measurement
“- IMechanical tests L
22 | Protection relays & substation | Functional requirements L JEC 602551
automation equipment 1| IEC 60255-8
, ; IEC.60255-12

IEC 8025513
IEC 80255-16
IEC 60255-127
(EC 60255-151

|EEE C37.112
Product safety requirements - IEC 60255-1
i X IEC 60255-27
EMC requirements . IEC 60255-1
_ SR [EC 60255-26

o |IEC 60255-22 series
oo | IEC 60285-11
| IEC 61000-4-2

o P, (“"‘\\ ~{IEC 61000-4-3

- ) JEG 61000-4-4
: ’\"‘”Hq IE761000-4-5

sV ?IE,g 61000-4-6

_ {E 61000-4-8
1TEC 61000-4-9
[EC 61000-4-10
IEC 61000-4-11
IEC 61000-4-16 (only 50 Hz)
IEC 61000-4-17
IEC 61000-4-18
[EC 61000-4-29

IEEE C37.90
IEEE C37.90.1 X (
IEEE C37.90.2 .( :
IEEE C37.90.3 . ‘

Dufch Actreditation Councll RvA , \\\\ o @7

‘(17’ /%0 Pageﬁdf'l




nex to ISO/IEC 17025:2005 declaration of
cereditation for registration number: L 218

igh-Voltage Laboratory

0 \ﬁEMA Nederland B.V.

Arnhem

This annex is valid from: 26-03-2014 to 01-04-20138

tAAD VOOR AEEHH]IWIE

Replaces annex dated:

S

fi%f 3-%\3*%
N

6-10-2011

Material or product

Internal reference

No. Type of activity
numbher
Protection relays & substation . » "
automation equipment Energizing quantities IEC 60255-1
Climatic environmental tests IEC 60255-1

[EC 60068-2-2 tests Bd, Bb
IEC 60068-2-1 tests Ad, Ab _

IEC 60068-2-14 test Nb
IEC 80068-2-78 tast Cab
IEC 60068-2-30 test Db

Mechanical én'virc‘i_n;mgmm tests

IEC 60255-1

LIEC 60255-21 series

23 Eiepifibal Energy _Mét_e;_s L

Tests of

P insulallon properties

- accuracy requjremenls

L E ~disturbances of long duration

| e!ectncal requwements

- e!ec!romagnetlc compaubllity,

- the effect of cl;matic environments

IEC 62052-11 and
IEC 62053-11/21/22/23
EN 50470-1/2/3

- j - Directive 2004/22/EC,

annex |, B, F and MI-003

Remark

- mechanical requlrements

“in accordance with” Is applicable for all standards.

Duich Accreditation Councll RvA
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OTyeT MHCNeKUnoHeH TIC 318\-13

CnUCHK Ha TUMOBUTE U3NUTAHMA

1. ENeKTPUYECKM M3NUTBAHWA HA TMNA Ha NbAHA KabBeAra cucTema
1.1 YacTnyen Tect paspag npu craiina Temneparypa

L.2 Tan & uamepaane Tecr

1.3 HactnueH Tecr paspap, npy cTailina Temneparypa

L.4 YacTiueH yecT pazpag npM BUCOKa Temnepartypa

5 TeCT MMNYACHO HanpekeHKe
1.6 Tect npu HanpexeHWe C NpOMULINEHA YecToTa
1.7 Tecr Ha kaben c LMKMHA € NPUNAraHa MeTanHa AeHTa uav GonMo CBbp3aHy Kbm oBBUBKATA

1.8 Tect Ha cbnpoTMBAEHME Ha NOAYNPOBOAHUKOBY eKpaHu

2.1 MpoBepKa Ha kabenHaTta KOHCTYKUWA
2.2 Tectose 3a ONpefienaHe Ha MeXaHWYHWTE CBOICTBA Ha W30naUMATa Apegu U cheq crapeeHe

2.3 TectoBe 33 onpegenfHe Ha MEXaHUUHUTE CBOWCTBA Ha eKPAHUPOBKaTa npegy U caen

TapeeHe
Fro,

i e,
2.4 TecToBe 33 CTapeeHe BbpXy YacTk oT Uan kaben, 3a ga ce npoeepH CbBMECTMMOCTTA ?‘F!}g_ajepﬁanme TecT

" S Tect 3a HanATaHe NPU BUCOKA TeMneparypa Ha O6suakaTa
1.6 KomnnekceH Tecr no HarpasaHe Ha XLPE uzonauusta
2.7 WamepBaHe Ha camau chAbPKaHMETO Ha cayav BbB BuHWHaTa PE o6enBKa

2.8 TecT 3a BOAOHENPONYCKAMBOCT.

(3]

Q

B

~

~ S.A.M. Verhoeven

o Director Testing, Inspections &
Certification The Netherlands
Arnhem, 19 December 2013
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INSPECTION REPORT TIC 318113

OBJECT Power cable system consisting of 1-core power cable, 2 terminations,
and 1 joint

84/110 (123) kV — 1x2000 mm? —~ Cu — XLPE

CLIENT OMACS LLC,
Moscow, Russia
MANUFACTURERS Cable Estralin HVC LLC,

Moscow, Russia

PLE GCH MT ®

Q: 72130463

Accessory T~ ARKASIL SKLLC,
Moscow, Russia

Accessory2  ARKASIL SKLLC,
Moscow, Russia

Accessories  See section 1.1.3 Characteristics of the accessories

REFERENCE 72130463
INSPECTED BY KEMA Nederland B.V.,,
Arnhem, The Netherlands
TEST LOCATION OMACS LLC,
Moscow, Russia
DATE(S) OF TESTS 1 March untill 30 September 2013
'*xm...,%_h
TEST SPECIFICATION The tests have been carried out based on IEC 6084 42(01 1), —
Jﬂa’:"v‘,afi-} » T
- AN
SUMMARY AND The cable system passed the tests. e N T
CONCLUSION T A,
R
S8

.\.‘,-:’ \,in\/f"’" O
N

RN LN
ot N
¥, ) -
'\}KW

This report applies only to the object tested. The responsibility for confdrmity of any object faling i

same type references as that tested rests with the manufacturer. 77 7;67;6
n L

Copyright: Only integral repraduction of this report is permitted without written permission from KEMA, Electronlc
coples in e.g. PDF-format or scanned version of this report may be avallable and have the status *for information
enly”, The sealed and bound version of the report is the only valid version,

This report conslists of 61 pages in total.

KEMA Neder

S.AKL. Verhoeven
Director Testing, Inspections &
Certification The Netherlands

’ Arnhem, 19 December 2013

=

—




-2- TIC 3181-13

CONTENTS ' Page
1 identification of the object tested ..t 4
1.1 Ratings/characteristics of the object tested ... 4
1.1.1 Characteristics of the cable system ...................................................................................... 4
1.1.2 Characteristics of the CabIB......v e e s s e 4
1.1.3 Characteristics 0f the 2CCESSOMIES ittt b s s ne 8
1.2 LISt OF ATAWINGS 11evevesreressaesrseeessrermreessitistiistsrasasansassmsent b s AL s ot e e R s s as b B AT br st 0s 10
2 GEnEral HFOTMALION cocvver v srierrsisrerseces e rnrrr et rse e raess s s T S 4RSS IR EEa bR L e b e s a T e paR s E RS mnaEe 11
2.1 Persons attending the iNSPECHoN ..o 11
2.2 The inspection was carfed OUEDY ... 11
2.3 Purpose of the tests CoessiaterAsAALAisRsAsstsasatsizsarsstisassssssiasssnssnannisyiere | ]

Inspection of the test set-up11
3 Electrical type tesis on complete cable system OSSO OTOORY .
3.1 Tost AITANGEMENL..c.c.cv i e b 12
3.11 Determination of the cable conductor temperature. ..., 12
31.2 TOSE SEIUP curvierceernir et e e R AL s 13
313 Photograph of test T T N PP PR TR
3.2 Test voltage values....... e resterastestaeb A ate e et ate e R et r A AR e nE e e bR 15
3.3 BENGING TSt 1.verrvrreccreurerisss s e s s e 16
3.4 Partial discharge fest at ambient temperature .. 17
3.5 TN B MIQASUIEITIENE 11 eeeirerearessiareinssrrstesassisssesseassssosesis st anm st snskaasas ssasands A8 8L EeE e SRR S s e PR T AT T ES 18
3.6 Heating cycle voltage test ... 19
3.7 Partial discharge test at ambient fermnperatlure........o s 20
3.8 Partial discharge test at high temperature ... 21
3.9 Lightning impulse voltage test.....ioemm s 22
3.10 Power frequency VOREGE teSh.. s e 33
3.1 EXAITHIALION 1vvvviieseessessssrernssserecraissarteransarsarns st bt abs assreosset s banseamaasas e s san s e b4 4R RA RN RS RS R n s s 34
3.11.1 Examination of cable And 8CCESSOMIES ivvmrenmisissi oo e s sy 34
1.2 Examination of cable with a longitudinally applied metal tape or fail, bonded to the

OVETSEATH 1evvvverrsessresesersesseresesessnssatnesstesssss sassssssemtsrnsnsssmisses sbeermaraEne it s 1 RE e Lesb s b e R I b LA b s st nnaes
3.11.3 PHOOGIAPNS evvvvvsrerseerasensssemsermssesreresssssasses e ibs b reraens .
3.12 Resistivity of semi-conducting SCre@ns ... i f.}.\. _

Tests for determining the mechanical properties of insulation before‘_amd after ageing‘ o
Tests for determining the mechanical properties of oversheaths before and after

Y1111 OO PRSI S P PR R R 43
Ageing tests on pieces of complete cable to check compatibility of materialgeermsy, . overrss 49
Pressure test at high temperature on oversheath............,..............,....ﬁg;{vi\, ...... 170 ....50
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4.9 Tests on components of cables with a longitudinally applied metal tape or foil, bonded

10 the OVEISNEAN ...t et es s ee e s eemessan e seraas 55
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Rated voltage, Ug/U (Up)

Rated maximum conductor temperature
Rated conductor cross-section
Composition of the cable system:

— Cable

- Accessory 1

— Accessory 2

4 TIC 3181-13

IDENTIFICATION OF THE OBJECT TESTED
Ratings/characteristics of the object tested

Characteristics of the cable system

64/110 (123) kV
80 °C
2000 mm?

2XS(FL)2Y 1x2000RMS/185-84/110 KV
MKB 126
MCB 126 X

The test voltages and calculated nominal field stresses were based on Ug test =64 kV.

1.1.2 Characteristics of the cable
Standard

Manufacturer

Type

Manufaciuring date

Sampling procedure

Rated voltage, Ug/U.(Uw)

No. of cores (core identification)
Overall diameter (D)

Calculated nominal electrical stress at
conductor screen at Uy = 64 kV (E})
Calculated nominal electrical stress at
insulation screen at Ug = 64 kV (E,)
Nominal capacitance between conductor
and metal screen

Embossing on the oversheath

Construction

IEC 60840, Clause 8

Estralin HVC LLC,

Moscow, Russia

Uy = 64 KV 1x2000 mam? XLPE CABLE
2013

by the manufacturer

84/110 (123) kv

1

100,7 mm

7,09 kV/imm

5,28 KV/mm

0,44 pFfkm /—«'ecﬁ__,_

=3ty
T,

SCTPAAMH 3BK Mal2r - 1%2000crkA85-841140KB, ™ mn,
2012r + length marking T -
see List of drawings




Eerpamun BucokosoirroBn xadenu

KpaTKO ONHCaHHEe Ha CHCTEMATA 32 YNIPaBJIEHHE Ha

KavyecTBOTO HA EcTpanun
Ceprndukat persicrpauys Ne. 44 100 127473 | Omr otuer No. 3516 7827 16.10.2015

1. LlenTa: onucarue Ha cucTemata 3a ynpasneHre Ha Kavectsoro Ha Estralin HVC coraacho 1SO 9001: 2008
H3EUCKBAHMA.

2. Undopmauun 3a feitHocrTa Ha ApyXKecTBOTOo!

2.1 Estralin HVC obpasysaka ¢ BUCOKO KBanudUUMpaH eKMN C ABAFOTOAMIIEH ONVT B KabenHaTa WHAYCTPHA, KOETO
n03BO/IM A1 CE Cbh3AAME LIMPOKA TaMa OT NPOAYKTH.

2.2 OcrosHata Company 6u3Heca € NPOeKTUPAHETO M NPOM3BOACTAOTO Ha Kabein 3a BUCOKO HanpeMmeHue,
CPefHC HanpexkeHue Kabenw W nposogHMUM.

2.3 Wndopmalua 3a cucTemara 3a ynpasaeHHe Ha Ka4yecTBoTo

B obxBaTa Ha cucTemaTa 3a ynpasieHuve Ha KayecTeoTo Ha Estralin HVC: NpoexKTUpaHe W NPOM3BOACTBO Ha Kabenu
33 BMCOKO HanpeeHue, cpefHO HanpemkeHne Kabesiv M NPOBOAHMLM.

Cucremara 3a ynpaB/ieHWe Ha KauecTBOTO € cepTuduuMpana ot 2012 ro,u,MHa

3. Cucrema 3a yrpasneHue Ha KayecTeoTo (
3.1 Obwa '

Apyxectsoto uma paspaboreHa, BHegpeHa U noaaBPHKa CUCTeMa 3a ynpasieHHe Ha Ka4eCcTBOTO, 33 YAb/AKaBaHe

32 NPOEKTHPaHe ¥ NPCU3BOACTBO Ha Kabenu 3a BUCOKO HaNpeXeHue, CPEAHO HanpexeHe kabenu u

NpoBOAHKLY, CbrnacHo IS0 3001: 2008 usuckeanua. Komnanuata uaeHTUdUUMpa 5 npotecy Ha cuctemara 3a

YNpasneHue Ha KauecTBoTOo, ONPEAENA NOCNEA0BATE/IHOCTTA U B3aUMOARHCTBKETO Ha TE3W NPOLLEcH, Kpmepwm'e

~3a-0leHKa: CxemaTa Ha MPOLEca e TOKA3aHa B MPHADKeHHe 1.
3.2 fokymenTaums MaucksaHua

3.2.1 O6wa

HokymeHTauma Ha cucTemata 3a ynpasieHHe Ha KaYecTBOTO BRAIOYBA!

— AOKYMEHTUPaHa NOAWTHKA 33 KaUeCcTBO M LieNiM Ha [pymecTsoTo 1;

— ADKYMEHTUPEHU Liehy Ha oTaean B obnacrra Ha KasecrsoTo 8 2015-2016;

— PBKOBOACTBO Ha KaUYeCTROTO;

— 3AABAKKUTENHH OKYMEHTUDAHY NPOLEAYPH:

* OK-NP-13-001 "YnpaBneHue Ha goKymeHTauma";

* OK-NP-13-002 "Mpouegypata Ha BbTPEWHK 0AUTH";

¢ OK-NP-14-005 "YnpasneHue Ha HECHOTBETCTBALY NPOAYKT"; (
-~ AOKYMEHTHPA KOMNaHUATA ce HYX/Aae OT edeKTMBHO NAaHNpaHe, NPOLECHTE HA MBNbAHEHKE M yNpaBieHue;

~ 3anucK, U3WCcKBaHK ot ISOC 9001: 2008.

06xBaTbT Ha AOKYMEHTALMATA Ha CUCTEMaTa 33 YRPABACHMUE Ha KaYECTBOTO OTIOB ; g Ha waﬂcuaannma Ha 150
1{_ ““r.
f } .""'--

9001: 2008.

3.2.2 Hapb4HuK no KayecTBoTo )

KomnaruaTa paspaboTi ¥ noanbpika HaPbUHUK N0 KAYECTBOTO, ChAbPIKa:
— 06xXBaTa Ha CUCTEMATa 33 YNPABJEHUE HA KaYeCTROTO;

KayecTeoTo;

— 06paboTsa cxema B3aMMOAGIACTBUE HA CUCTEMATA 3a YNPABAGHME HA Ka4eCT8OTO.
ynpaenenue 3.2.3 JoxymeHTauya |

JOKYMEHTaUKATa Ha cUCTEMATa 33 YNPaBAEHUE Ha KAUYECTBOTO Ce YNpaB/iAsa B ChoTas
OK-11P-13-001, B choTBeTCTRME C M3MCKBaHKATA 4.2.3 o1 IS0 9001; 2008.
ynpasneHue 3.2.4 Records !
3anucu 3a NpegcraBiHe Ha A0Ka3aTe/ICTBa 3a ChOT ve i Ha edeKTMBHOTO QYHKUMOHKPaHEe Ha cuc en};gTa 3a (

L\:/\\Q - Gydl ]SO




YNPABAEHHUE HA KAYECTBOTO C& KOHTPOAIMPAT B CboTRETCTBUE C npoueaypaTta He OK-T1P-13-001, B cbOTBETCTBYHE C
Toukg 4.2.4 07150 9001: 2008.
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1. The purpose: description of quality management system of Estralin HVC according to ISO 9001:2008
requirerents.

2. Information about the Company: ‘ .

2.1Estralin HVC formed a highly qualified team with great experience in cable industry, which allowed to create
a wide range of produets. S

2.2The main Company business is the design and manufacturing of high voltage cables, medium voltage cables
and wires.

2.3Information about the quality management system

The scope of the quality management system of Estralin HVC: design and manufacturing of high voltage cables,
medium voltage cables and wires.

The quality management system is certified since 2012.

3. Quality Management System (
3.1 General

The Company developed, implemented and maintains a quality management system, extending to design and
manufacture of high voltage cables, medium voltage cables and wires according to ISO 9001:2008 requirements.
The company identified 5 processes of the quality management system, determined the sequence and interaction
of these processes, the criteria for evaluation, The scheme of process is shown in Annex 1.

3.2 Docunientation Réjuirements
321 General
Documentation of quality management system includes:

— documented quality policy and objectives of the Company 1;

~ documented objectives of departments in the field of quality in the 2015-2016;

- Quality Manual;

— obligatory documented procedures:

¢ OK-11P-13-001 "Documentation management";

* OK-IIP-13-002 "The procedure of internal audits”; -

* OK-1IP-14-005 "Management of nonconforming product"; e \\,‘

— documents the company needs for effective planning, implementation and manage‘l_‘i'leﬁf:gx_joc‘:‘ ses; (
— records required by ISO 9001: 2008, - S f‘,.:\ .
SG°9001:2008.

. .

S

The s‘cope of the quality management system documentation corresponds the requirements\bf__

3.2.2  Quality manual . . .
The Company developed and maintains a quality manual, contains:

— the scope of the quality management system;
~ reference to the obligatory documented procedures establi§
— processes interaction scheme of the quality management s
3.23 Documentation management

for the quality management system;
149

The documentation of quality'management system is controlled #
accordance with the requirements 4.2.3 of ISG 9001:2008.

3.24 Records management

Records for the submission of evidence of compliance and the effective operation of
system are controlled according to the procedure No OK-TTP-13-001 in accordance

4. Management responsibility
4.1 Management Commitment

i
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o management has committed itself to the development and implementation of quality management system an&
continually improve its effectiveness. Evidence of acceptance of such liabilities in the clavse 5.1 of ISO 9001: :
2008.

4.2 Customer focus

Top management provides the definition and implementation of customers’ requirements to increase their
satisfaction.

4,3 Quality Policy
- Quality Policy adopted by the top management of the Company corresponds 5.3 of ISO 9001: 2008.

4.4 Planning
4.4.1 Quality objectives

The company developed the overall quality objectives and targets for departments for 2015-2016.
4.4.2 The planning of the QMS

The development of the QMS 1s plantied in the analysis of the QMS. The Company develops fiieasures [0 achieve
the objectives in the field of quality departments,

4.5 Responsibility, authority and communication
4.5.1 Responsibility and authority

Responsibility and authority of employees established in job descriptions.
4,52 Management representative

The Quality manager of the Company is quality management representative and he has responsxblhty in
accordance with the requirements 5.5.2 ISO 9001:2008.

4,53 Internal communication

There are established communication processes in the Company, including information relating to the quality
management systemn, through meetings, the Council technical meetings.

4.6 Management review
4.6.1 General

General Manager of the Company reviews quality management system once a year in order to ensure continuing
suitability, adequacy and effectiveness according to the procedure No OK-T1P-13-004,

The analysis results are issued in the report.
4.6.2 Input data for analysis

Inputs to the management review are issued in the form of a report and corresponds the reqmpeme ts 5.6.2 of 1ISO
9001; 2008. ¢ Fe
AN

4.6.3  Ouiput Analysis .
&\gement review corresponds the requirements 5.6.3 of ISO 9001: 2008

The output from the m

5. Resources mana
5.1 Provision of res

ept
ces

The Company defined the resources for maintenance of
effectiveness and to increase customer satisfaction throu

5.2 Human resources
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Responsibility for education records maintaining, training, skills and experience of staff transferred to a third
party and controlled in conditions of the contract,

5.3 Infrastructure

Thy Company has manufacturing and storage facilities, industrial equipment, transport necessary to ensure
conformity to product requirements,

e 1¢ssor under the terms of the lease agreement provides maintaining the placements in good condition.

“mechanic is responsible for maintenance of the equipment.
5.4 Work environment
There are the requirements to the production environment in the Company.

Requirements for production environment are established by internal standards for purity in the production of
insulating parts.

The requirements for high-voltage tests corresponds the requirements of the IEC for the high-voltage testing.

6. Product realization ' (
6.1 Planning of product realization

In processes planning according to the procedure No ITP-ITP-16-005 on the stage of approval of the customer
application with the Planning engineer is determined the term of the order.

Overall responsibility for production planning responsible Productlon Director.

_.6.2 Customer-related processes.. .
6.2.1 Determination of reqmrements related to the product

The Company defines customer requirements at the stage of application acceptance in accordance with the
requirements of the internal procedure 1IP-TTP-16-004.

6.2.2 Review of requirements related to the product

The Company reviews the requirements related to the product before the company commitment to supply a
product to the customer.

Analysis of customer requirements for products and assessment of their implementation is made by Manager of
technology group, Quality Director, Production Director according to the requirements of the procedure No TP~
[1P-16-004.

6.2.3 Customer communication (

According to the requirements of the procedure No OK-I1P-14-005, planning engineers responsible for informing
the consumer of all issues during the execution of the order, the analysis of customer feedback, including
complaints.

6.3 Design and development
6.3.1 Design and development planning

bording to the requifements of the
approved as the plan fgr 1{\

f“\.\

The Company plans the design and development as a pilot producti
procedure No TX-TTP-15-004. The plan of the design and developme
production.

"The employee appointed in accordance with the procedure TX-TIP-15-004 is responsible for ‘the dé51gn and
development process. S, e

For the each new project a document «Plan for pilot production» is developed, It contains of the obje tlves of\t
project, the technical solution, test plans and certification, project costs and project schedule.

6.3.2 . Design and development inputs

Design and development inputs are the description of pilot production that corresponds to #e require f"
ISO9001: 2008, /

i
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Design and development review

At suitable stages, the Company performs systematic reviews of design and development to evaluate the ability of
the results of design and development to correspond the requirements identify any problems and propose
necessary action, After each of stage of the project, the report stage is issuing.

6.3.5 Design and development verification

The Company performs the verification to ensure that the design and development outputs have corresponded the
design and development inputs requirements. The Company tests prototypes for compliance to confirm the
development of new products are tested with international and national standards. Records of verification results
are made in the production report.

6.3.6  Design and development validation

(K ; The Company carries out the validation of the project during the prototype testing to ensure that the resulting
product corresponds to requirements for the specified application use. As a result of the prototype validation the
test report is issuing. .

6.3.7 Control of design and development changes

Design and development changes are included in the document "Plan for pilot production”. The Company
reviews the impact of changes to develop and product already delivered.

6.4 Purchasing
6.4.1 Purchasing process

Procurement and logistics General ménager is responsible for the purchasing process.

The procedure of purchasing is described in internal procedure No CHI-ITP-14-001.

The Company evaluates and selects suppliers according to the requirements of the procedure No CJI-IIP-14-001.
The Company adopted a list of approved suppliers.

6.4.2 Purchasing information

Purchasing information including the requirements for approval of product, qualification of personnel, quatity
( management system is established in the contract for the purchase or in the specifications to the framework

agreement.
AN

< *,

6.4.3  Verification of purchased product

The Company carries out the incoming control of the purchased products in accordance, Wlth‘,;ht;\t quirements No
OK-TTP-13-008. Quality department is respensible for input control. O’

0.5 Production and service provision N
6.5.1 Control of production and service provision AN ‘

Technological guidance and instructions developed for making manufacture products, executioné‘
equipment and quality control of products.

The Company plans and produces products under controlled conditions, are achieved by:

high-qualitied staff;

technical requirements and instructions for products;
technological and working instructions;

safety working instructions;

the necessary equipment and tools for production;

4 positive working environment and microclimate;

( control and measuring tools.

4
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6)5.2  Validation of processes for production and service provision

the cable manufacture there is carried out the process of extruded insulation. The certification process of
Jiraded insulation according to the requirements of the procedure No OK-ITP-14-011.

6.5.3 Identification and traceability
The Company identifies products by applying indelible unique identification number for finished products,

During production, the Company provides identification of product status with respect to monitoring and
measurement requirements, as evidenced by entries in a route map according to the requirements of the procedure
No ITP-ITP-14-002.

"The Company provides traceability at all stages of production and post-delivery by means of record keeping in
the "Work Journal" in the production process.

6.5.4 Customer property

Cable products owned by the Consumer can be delivered to the Company, for example, for re-testing. To the

— property of the Consumer can relate, includirig, cotitainers, (00 s, maferials, equipment, etc. (
The consumer property is marked with a special yellow tag with the inscription "the Property of the consumer".

Storage owned by the Consumer shall be in accordance with the internal regulations of the Company. Storage
conditions of products shall be determined in accordance with its type.

6.5.5 Preservation of product

6.6 Control of monitoring and measuring equipment

The Company provides control of monitoring and measuring equipment with compliance the requirements of
procedure QK-T1P-13-006.

Quality Department is responsible for metrological provision of measuring equipment.
Heads of departments are responsible for the proper use of measurement equipment.

Monitoring and measuring equipment is accounted and periodically calibrated according to the register of
measuring equipment, Test equipment is certificated.

Calibration and certification of equipment are provided by accredited organizations.
7. Measurement, analysis and improvement : /r:\ N (

t

7.1 General RN \
N _'-
The Company plans and implements the monitoring, measurement, analysis and improverrfe;gt arpces needed
. Lo

to:

N
‘ [

~ demonstrate conformity to product requirements; \ ”{f.@

— ensure conformity of the quality management system; S, 3

— continuous improve the effectiveness of the quality management system, N,

7.2 Monitoring and measurement
7.2.1  Customer satisfaction

The Company carries out monitoring of customer satisfaction by review customer feedback, verbal
communication, complaints,
¥
-

1.2.2  Internal audits \

[
The Company regularly conducts internal audits to determine whether a quality managemeht system: % ""}\\—
~ conforms to the planned arrangements, to the requirements of ISO 9001; 2008 and the requirements o?‘iig;
documents;

- effectijfely implemented and maintained. [@7 :/7‘ ‘ 7 g—‘ /C (

e
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The,Company conducts internal audits in accordance with the procedure No OK-11P-13-002,
e Company develops an annual schedule of internal audits.

Recotds of the audits carried out in the form of reports,

eads of departments are responsible for the development and implementation of corrective actions.
Monitoring and measurement of processes

The Compaﬁy uses the methods of monitoring and measuring quality management system processes to
demonsirate the ability of processes to achieve planned results.

The quality manual sets indicators and criterions for each process. Heads of departments carry out continuous
monitoring of process indicators, annual results of functioning processes are evaluated in the process of Teview
the quality management system,

7.24 Monitoring and measurement of product

The Company monitors and measures the characteristics of the product to verify compliance with the

requirements for the product.

Monitoring and measurement of product in the production process is carried out in accordance with instruction
No OK-M-13-003. Operators and Quality department are responsible for monitoring and measurement of product
during production.

Routine testing of products are carried out in accordance with the procedure No OK-TIP-13-012. Quality
department is responsible for routine testing.

The results of monitoring and measurement of product during production are recorded in accordance with
instruction No OK-H-13-003,

The results of the routine tests are recorded in the test reports and routing test register.
7.3 Control of nonconforming product

The Company ensures the identification of nonconforming product and its management through the
implementation of the procedure requirements No OK-T1P-14-005.

Records of the nonconformities and subsequent actions are made in the Acts of the nonconformity.
7.4 Analysis of Data

5
The Company determines, collects and analyzes appropriate data to demonstrate thq,sﬁ{@a/i)\ility and effectiveness
of the quality management system, as well as the evaluation of areas to improve per‘fqnﬁ'ziﬁf(e. \\

. . SR
The Company analyzes information related to: N\ C’,ﬂ
N, L,

— custormer satisfaction; S e

.
— conformity to product requirements; \ % ”~
— characteristies and trends of processes and products including opportunities for preventive action; %)5”

—~ suppliers. ‘,:}
7.5 Improvement g
7.5.1 Continual improvement */

The Company demonstrates continuous improvement of the quality management system with policy and quality
objectives, audit results, data analysis, corrective and preventive actions and management review. -
v 2 *,

.'i{ 7 5.2 Corrective actions

The Company takes corrective action to eliminate the causes of nonconformiti€s in order&b/Prevent .es/;@ e in
v‘

accordance with the procedure No OK-I1P-14-005,
753 Preventive action

The Company takes preventive actions to eliminate the causes of potential noncopformities in order to pre\?enf
their occurrence in accordance with the procedure No OK-ITP-14-005. C / / S Z

I
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